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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract 

PURPOSE: To obtain easily an organic EL element in which the color purity of the blue color luminescence is 
improved, by controlling the optical membrane thickness from an anode to a cathode, in a specific structure of 
element. 

CONSTITUTION: This organic EL element is composed of a substarte; a high refractive transparent electrode; an 
organic multilayer; and a cathode. As the substarte, a material having a transparency, and the refractive factor 1 .6 
or higher, especially 1.9 or high, is preferable. The total optical membrane thickness of the electrode and the 
organic multilayer is necessary to set that the strength at central wavelength „ of the EL luminescence generated 
from the organic multilaye having the refractive factor 1 .6 to 1 .8 is reinforced. The electrons poured from the 
cathode, and the electron holes poured from the anode are combined each other, so as to produce an exciting 
condition of the molecules or polymers of the luminous material, and outputs the light and returns to a base 
condition. The difference of the refractive factors at the interface of the substarte and the high refractive factor of 
electrode is preferable to be large, but as the width selectable practically, it is favorable to be 0.2 to 1.5. In such an 
element by controlling the optical membrane from the anode to the cathode, an organic EL element in which the 
color purity of the blue color luminescence is improved can be obtained. 
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1 This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The organic electroluminescent element which is an organic electroluminescent element which consists of 
a substrate / high retractility transparent electrode / the organic multilayer section / cathode, and is characterized 
by being set up so that the sum total optical thickness of a high refractility transparent electrode and the organic 
multilayer section may reinforce the reinforcement in the main wavelength lambda of the electroluminescence 
generated from the organic multilayer section of refractive indexes 1.6-1.8 (here, lambda is chosen from 440-490nm, 
500-550nm. and 600-650nm.). 

[Claim 2] sum total optical thickness expresses with [(nd)1+(nd)2] — having — and formula 4 pi/lambda [(nd)1+(nd) 
2] =2mpi or (2m-1) pi — [ — however (nd) — 1 The optical thickness of the organic multilayer section, and 2 The 
optical thickness of a high refractility transparent electrode and m are [ a refractive index and d of the integer of 1- 
1 0 and n ] thickness. ] The organic electroluminescent element according to claim 1 set up so that ****** may be 
filled. 

[Claim 3] The organic electroluminescent element according to claim 1 whose refractive index of a high refractility 
transparent electrode is 1 .8 or more. 

[Claim 4] It is the organic electroluminescent element which consists of a substrate / high refractility substrate 
layer / transparent electrode / the organic multilayer section / cathode. Main wavelength lambda of the 
electroluminescence which the sum total optical thickness of a high refractility substrate layer, a transparent 
electrode, and the organic multilayer section generates from the organic multilayer section of refractive indexes 1 .6- 
1 .8 (here, lambda is chosen from 440-490nm, 500-550nm, and 600-650nm.) The organic electroluminescent element 
characterized by being set up so that the reinforcement which can be set may be reinforced. 

[Claim 5] Sum total optical thickness is expressed with [(nd)1+(nd)3+(nd)4]. and formula 4 pi/lambda [(nd)1+(nd)3+ 
(nd)4] =2mpi or (2m-1 ) pi — [ — however (nd) — 1 The optical thickness of the organic multilayer section, and 3 
The optical thickness of a transparent electrode, and 4 The optical thickness of a high refractility substrate layer 
and m are [ a refractive index and d of the integer of 1-10 and n ] thickness. ] The organic electroluminescent 
element according to claim 4 set up so that ****** may be filled. 

[Claim 6] The organic electroluminescent element according to claim 4 whose refractive index of a transparent 
electrode the refractive index of a high refractility substrate layer is 1 .8 or more, and is 1 .8 or more. 
[Claim 7] The organic electroluminescent element which is an organic electroluminescent element which consists of 
a substrate / high refractility substrate layer / transparent electrode / the organic multilayer section / cathode, and 
is characterized by being set up so that the sum total optical thickness of a transparent electrode and the organic 
multilayer section may reinforce the reinforcement in the main wavelength lambda of the electroluminescence 
generated from the organic multilayer section of refractive indexes 1 .6-1 .8 (here, lambda is chosen from 440-490mn, 
500-550nm, and 600-650nm.). 

[Claim 8] sum total optical thickness expresses with [(nd)1 +{nd)3] — having — and formula 4 pi/lambda [(nd)1+(nd) 
3] =2mpi or (2m-1) pi — [ — however, for the optical thickness of the organic multilayer section, and 3, the optical 
thickness of a transparent electrode and m are [ 1 / a refractive index and d of the integer of 1-10 and n ] 
thickness. ] The organic electroluminescent element according to claim 7 set up so that ****** may be filled. 
[Claim 9] The organic electroluminescent element according to claim 7 whose refractive index of a transparent 
electrode the refractive index of a high refractility substrate layer is 1 .8 or more, and is 1 .8 or more. 
[Claim 1 0] The organic electroluminescent element which is an organic electroluminescent element which consists 
of a substrate / low refractility substrate layer / transparent electrode / the organic multilayer section / cathode, 
and is characterized by being set up so that the sum total optical thickness of a transparent electrode and the 
organic multilayer section may reinforce the reinforcement in the main wavelength lambda of the 
electroluminescence generated from the organic multilayer section of refractive indexes 1.6-1.8 (here, lambda is 
chosen from 440-490nm, 500-550nm, and 600-650nm.). 

[Claim 11] sum total optical thickness expresses with [(nd)1+(nd)33 — having — and formula 4 pi/lambda [(nd)1 + 
(nd)3] =2mpi or (2m-1 ) pi — [ — however, for the optical thickness of the organic multilayer section, and 3, the 
optical thickness of a transparent electrode and m are [ 1 / a refractive index and d of the integer of 1-10 and n ] 
thickness. ] The organic electroluminescent element according to claim 1 0 set up so that ****** may be filled. 
[Claim 12] The organic electroluminescent element according to claim 10 whose refractive index of a transparent 
electrode the refractive index of a low refractility substrate layer is 1 .4 or less, and is 1 .8 or more. 
[Claim 1 3] The organic electroluminescent element according to claim 1 , 4, 7, or 1 0 which is that in which cathode 
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reflects the electroluminescence generated from the organic multilayer section 50% or more. 

[Claim 1 4] The organic electroluminescent element according to claim 1 , 4, 7, or 1 0 whose organic multilayer section 
is what consists of a (a) electron hole transportation zone layer and a luminous layer, the thing which consists of (b) 
electron hole transportation zone layer, a luminous layer, and an electronic injection layer, or the thing which 
consists of (c) electron hole transportation zone layer, a luminous layer, and an adhesion improvement layer. 
[Claim 1 5] The organic electroluminescent element according to claim 1 4 which reinforced the reinforcement in the 
main wavelength lambda of the electroluminescence generated from the organic multilayer section by selecting the 
thickness of the electron hole transportation zone layer in the organic multilayer section, or a luminous layer (here, 
lambda is 440-490nm, 500-550nm, and 600-650nm). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About an organic electroluminescent element (it is hereafter written as an organic EL 
device.), in more detail, in the component of a specific configuration, this invention controls the optical thickness 
from an anode plate to cathode, and relates to the organic EL device which raised especially the color purity of blue 
luminescence. 
[0002] 

[Description of the Prior Art] Generally, since its visibility is high since an EL element is self-luminous, and it is a 
perfect solid-state component and handling is easy while excelling in shock resistance, the utilization as a light 
emitting device in various displays attracts attention. Since there are an inorganic EL element which used the 
inorganic compound for luminescent material, and an organic EL device using an organic compound in an EL element, 
among these an organic EL device can make applied voltage low substantially, the utilization research is made 
positively. About the configuration of the above-mentioned organic EL device, the thing of configurations, such as 
what prepared suitably the hole-injection transporting bed and the electron injection transporting bed in this on the 
basis of the configuration of an anode plate / luminous layer / cathode, for example, an anode plate / hole-injection 
transporting bed / luminous layer / cathode, and an anode plate / hole-injection transporting bed / luminous layer / 
electron injection transporting bed / cathode, is known. This hole-injection transporting bed has the function to 
transmit the electron hole poured in from the anode plate to a luminous layer, and the electron injection transporting 
bed has the function to transmit the electron poured in from cathode to a luminous layer. And it is known that the 
electron which many electron holes were poured into the luminous layer by lower electric field, and was further 
poured into the luminous layer from cathode or an electron injection transporting bed by making this hole-injection 
transporting bed intervene between a luminous layer and an anode plate will be accumulated in the interface of a 
hole-injection transporting bed and a luminous layer, and luminous efficiency will go up it since a hole-injection 
transporting bed does not convey an electron. 

[0003] In such an organic EL device, each thickness of the thickness of each class in the organic multilayer section 
which intervenes between an anode plate and cathode, for example, a hole-injection transporting bed, a luminous 
layer, and an electronic injection layer is controlled, and many attempts which obtain the maximum effectiveness 
and the maximum, highest brightness are made. For example, in the configuration of an anode plate / electron hole 
transportability luminous layer / electronic transporting bed / cathode, the thickness of an electronic transporting 
bed is controlled to 30-60nm, and the technique which aimed at improvement in luminous efficiency is indicated 
(JP.4-1 37485 A)- This shows that the distance between a luminous layer and cathode is an important factor. 
Moreover, the thickness of an electronic transporting bed is controlled, and in case the light produced from a 
luminous layer and the light reflected from cathode interfere, the technique reinforced substantially is indicated 
(JP.4-328295A). 

[0004] However, in these techniques, it is not shown at all by by selecting the optical thickness of the layer 
containing the organic multilayer section inserted by two reflexibility interfaces that the color purity of a component 
is improvable. Furthermore, although it was required with these techniques to control the thickness of an electronic 
transporting bed, the electronic injection layer participated in luminescence in this case, color purity deteriorated, or 
the situation of effectiveness falling which is not desirable was invited, and that improvement was called for. 
Moreover, the EL element of a configuration of having inserted the metallic oxide between an anode plate and 
cathode is indicated (JP,4-334895 r A). However, in this technique, the metal oxide layer is prepared in order to 
intercept the ultraviolet rays which bring about degradation of an organic layer, and the technique of this invention 
is not suggested. Furthermore, it is the configuration of an anode plate / hole injection layer / luminous layer / 
electronic injection layer / cathode, and the EL element using the mixing layer of a specific metal complex and 
organic compounds other than this is proposed as this electronic injection layer (Japanese Patent Application No. 
No. 96407 [ five to ]). However, in this technique, it has not set up so that the reinforcement in the wavelength from 
which EL light which generates the optical thickness of the organic multilayer section was selected may be 
reinforced, and this is not shown at all. Moreover, in the component which consists of a substrate / dielectric 
multilayer / transparent electrode / the organic multilayer section / cathode, the technique of raising color purity is 
known by controlling the sum total optical thickness of a transparent electrode and the organic multilayer section. 
However, it is necessary to use a dielectric multilayer and does not escape becoming cost high in this technique. 
[0005] On the other hand, in the configuration of a transparent electrode / dielectric layer / fluorescent substance 
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layer / dielectric layer / back plate, the technique with which it was made for the thickness (d) and the refractive 
index of the laminating structure of a fluorescent substance layer or a fluorescent substance layer, and a dielectric 
layer (eta) to fill the relational expression of d=k-eta-lambda/2 (here, lambda is luminescence wavelength.) is 
indicated (JP.2-46695.A). The insulator layer to which inorganic fluorescent substances, such as ZnS, become a 
dielectric layer from an oxide etc. again is used for this fluorescent substance layer, and he is trying to interfere in 
the light emitted from a fluorescent substance layer in between the interface of a transparent electrode and a 
dielectric layer, and the interfaces of a dielectric layer and a back plate by setting up the thickness of the laminating 
structure of a fluorescent substance layer or a fluorescent substance layer, and a dielectric layer according to that 
refractive index after a multiple echo in this technique. However, with this configuration, since the refractive index 
of a transparent electrode is about [ 1.8 or less ] while it is 2.0 or more, the refractive index of a dielectric layer or a 
fluorescent substance layer deals with the interface of this transparent electrode and a dielectric layer as 
reflexibility. On the other hand, in the configuration of the transparent electrode / organic multilayer section / 
cathode currently indicated by this invention, the refractive indexes of the organic multilayer section are 1.6-1.8, 
and it cannot be said that the interface of a transparent electrode and the organic multilayer section is reflexibility. 
Above-mentioned JP.2-46695.A does not show the interface of a transparent electrode and a substrate, the 
interface of a transparent electrode and a high refractility substrate layer, or the interface of a transparent 
electrode and a low refractility substrate layer at all like this invention about controlling the sum total optical 
thickness of handling and a transparent electrode, and the organic multilayer section as reflexibility. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention is the basis of such a situation, in the component of a 
specific configuration, controls the optical thickness from an anode plate to cathode, and is made for the purpose of 
offering the organic EL device which raised especially the color purity of blue luminescence. 
[0007] 

[Means for Solving the Problem] this invention persons control optical thickness, and as a result of repeating 
research wholeheartedly that the organic EL device which raised the color purity of blue luminescence should be 
developed, they set in the configuration of (1) substrate / high refractility transparent electrode / organic multilayer 
section / cathode. The sum total optical thickness of this high refractility transparent electrode and the organic 
multilayer section is set in the configuration of (2) substrates / high refractility substrate layer / transparent 
electrode / organic multilayer section / cathode. The sum total optical thickness of this high refractility substrate 
layer, a transparent electrode, and the organic multilayer section Or the sum total optical thickness of a transparent 
electrode and the organic multilayer section is set in the configuration of (3) substrates / low refractility substrate 
layer / transparent electrode / organic multilayer section / cathode. It found out that the object could be attained 
by setting up the sum total optical thickness of this transparent electrode and the organic multilayer section so that 
the reinforcement in the wavelength from which EL light which emits light from the organic multilayer section with a 
specific refractive index was selected may be reinforced. This invention is completed based on this knowledge. 
[0008] Namely, this invention is an organic EL device which consists of (1) substrate / high refractility transparent 
electrode / the organic multilayer section / cathode. Wavelength lambda of EL light which the sum total optical 
thickness of a high refractility transparent electrode and the organic multilayer section generates from the organic 
multilayer section of refractive indexes 1.6-1.8 (here, lambda is chosen from 440-490nm, 500-550nm, and 600- 
650nm.) The organic EL device characterized by being set up so that the reinforcement which can be set may be 
reinforced [1], (2) Wavelength lambda of EL light which is the organic EL device which consists of a substrate / high 
refractility substrate layer / transparent electrode / the organic multilayer section / cathode, and the sum total 
optical thickness of a high refractility substrate layer, a transparent electrode, and the organic multilayer section 
generates from the organic multilayer section of refractive indexes 1 .6-1 .8 (here, lambda is the same as the above.) 
The organic EL device characterized by being set up so that the reinforcement which can be set may be reinforced 
[2], (3) Wavelength lambda of EL light which is the organic EL device which consists of a substrate / high refractility 
substrate layer / transparent electrode / the organic multilayer section / cathode, and the sum total optical 
thickness of a transparent electrode and the organic multilayer section generates from the organic multilayer 
section of refractive indexes 1.6-1.8 (here, lambda is the same as the above.) It is the organic EL device which 
consists of the organic EL device [3] characterized by being set up so that the reinforcement which can be set may 
be reinforced and (4) substrates / low refractility substrate layer / transparent electrode / the organic multilayer 
section / cathode. Wavelength lambda of EL light which the sum total optical thickness of a transparent electrode 
and the organic multilayer section generates from the organic multilayer section of refractive indexes 1.6-1.8 (here, 
lambda is the same as the above.) The organic EL device [4] characterized by being set up so that the 
reinforcement which can be set may be reinforced is offered. 

[0009] The organic EL device [1] of this invention consists of a substrate / a high refractility transparent 
electrode / the organic multilayer section / cathode. Although what has transparency, for example, glass, a quartz, 
an organic high molecular compound, etc. are mentioned as this substrate, in these, a with a refractive index of 1 .6 
or less thing is suitable. Moreover, as for a high refractility transparent electrode, what has the highest possible 
refractive index so that the echo of light may take place by the interface of a with an above-mentioned refractive 
index of 1.6 or less low refractility substrate and this transparent electrode is desirable, and a desirable refractive 
index is 1 .9 or more especially preferably 1 .8 or more. As such a high refractility transparent electrode, what a 
refractive index chooses 1 .9 or more things suitably preferably, and uses as electrode material 1 .8 or more is 
preferably used out of the dielectric large (4e V or more) transparent material, ITO, ZnO, and Sn02, of a work 
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function, Cul, etc. [ for example, ] By approaches, such as vacuum evaporationo and sputtering, by making a thin film 
form on a substrate, the above-mentioned electrode material is produced and this high refractility transparent 
electrode can carry out the thing of rt When taking out luminescence from this electrode, it is desirable to make 
permeability larger than 1 0%, and below hundreds of ohms / ** of the sheet resistance as an electrode are desirable. 
Furthermore, as the organic multilayer section, well-known various things can be conventionally used so that it may 
mention later. On the other hand, cathode is the film of mirror plane nature and what reflects more preferably EL 
light generated from the organic multilayer section 70% or more 50% or more is suitable for it As such cathode, it 
chooses suitably from the small (4eV or less) metal of a work function, an alloy, electrical conductivity compounds, 
and such mixture, and what is used as electrode material is used. As an example of such electrode material, a 
sodium and sodium-potassium alloy, magnesium, a lithium, a magnesium-silver alloy, aluminum/aluminum 203, an 
indium, a rare earth metal, etc. are mentioned. By approaches, such as vacuum evaporationo and sputtering, this 
cathode can produce such electrode material by making a thin film form. Moreover, below hundreds of ohms / ** of 
the sheet resistance as an electrode are desirable, and especially thickness usually has the desirable range of 50- 
200nm 10nm - 1 micrometer. 

[0010] In the organic EL device [1] of this invention, it is required to set up the sum total optical thickness of the 
above-mentioned high refractility transparent electrode and the organic multilayer section so that the reinforcement 
in the main wavelength lambda of EL light generated from the organic multilayer section of refractive indexes 1.6-1.8 
may be reinforced. Here, when lambda desires blue luminescence, 440-490nm is chosen, and in the case of 500- 
550nm and red, it is chosen from 600-650nm when green. That is, generally it is the optical thickness of 1 and a high 
refractility transparent electrode about the optical thickness of the organic multilayer section 2 When it carries out, 
such sum total optical thickness [(nd)1+(nd)2] is formulas. 4 pi/lambda [(nd)1 +(nd)2] =2mpi ... (I) 
or — four — pi/lambda — [ — ( — nd — ) — < — SUB — > — one — + — ( — nd — ) — two — ] — = (2m-1) — 
pi — .. (ID 

It is set up so that ****** may be filled. In the above-mentioned formula (I) and (II). a refractive index and d are 
thickness and the integer of 1-10 and n of m of lambda are the same as that of the above. This type (I) and (n) are 
chosen with the refractive index of a cathode metal, for example, — < (refractive index of the organic multilayer 
section) (refractive index of a cathode metal) — in the case of the reverse, a formula (I) is chosen for a formula (II), 
but a case is not necessarily good to examine by producing actually and to adjust a component, when the refractive 
index of a cathode metal does not become clear from the start In addition, it can ask for the optical thickness of 
each class by the product of the thickness of the layer, and a refractive index. When the sum total optical thickness 
of a high refractility transparent electrode and the organic multilayer section is set up so that the above-mentioned 
conditions may be fulfilled, the main wavelength is reinforced and EL light which comes out from a component does 
so the remarkable effectiveness that color purity improves. When this effectiveness is excellent, the color of an 
organic EL device becomes clear, and also when realizing any of R, G, and B for being full color, it can use. 
[001 1] Next, the organic EL device [2] of this invention and [3] consist of a substrate / high refractility substrate 
layer / a transparent electrode / the organic multilayer section / cathode. The thing same as this substrate, the 
organic multilayer section, and cathode as what was explained with said organic EL device [1] can be used, 
moreover, the parenchyma top in which a high refractility substrate layer has a with a refractive indexes of 1 .8 or 
more high refractive index — a transparent layer — it is — desirable — a refractive index — 2.0 or more oxide 
layers 2, for example, TiO, Zr02, ZnO, SiO and Sc 203, Hf02, and Ce02 etc. — it is the layer which is known 
conventionally and which consists of a transparent dielectric optically. Furthermore, the layer which consists of ZnS, 
ZnSSe, ZnTe, GaN, InGaN, AIN, BeN, etc. is also suitable. Although what, on the other hand, uses as electrode 
material the dielectric transparent material illustrated as a transparent electrode in explanation of the high 
refractility transparent electrode of said organic EL device [1] can be used, as for the refractive index, it is 
advantageous that it is 1 .8 or more. 

[0012] It is the case where the echo of light arises in the interface of a substrate and a high refractility substrate 
layer in the organic EL device [2] of this invention. Therefore, main wavelength lambda of EL light which generates 
the sum total optical thickness of a high refractility substrate layer, a transparent electrode, and the organic 
multilayer section from the organic multilayer section of refractive indexes 1.6-1.8 (here, lambda is the same as the 
above.) It is required to set up so that the reinforcement which can be set may be reinforced. That is, generally it is 
the optical thickness of 3 and a high refractility substrate layer about 1 and the optical thickness of a transparent 
electrode in the optical thickness of the organic multilayer section 4 When it carries out, Such sum total optical 
thickness [(nd)1 -Kn d)3+(nd)4] formula 4 pi/lambda [(nd)1+(nd)3+(nd)4] =2mpi ... (Ill) — or — 4 pi/lambda [(nd)1+(nd) 
3-Knd)4] =(2m-1) pi ... (IV) [ — however, lambda, m, n, and d are the same as the above. ] It is set up so that ****** 
may be filled. The above-mentioned formula (HI) and (IV) It is chosen with the refractive index of a cathode metal 
like the case of an organic EL device [1]. 

[001 3] On the other hand in an organic EL device [3], it is the case where the echo of light arises in the interface of 
a high refractility substrate layer and a transparent electrode, therefore it is required to set up the sum total optical 
thickness of a transparent electrode and the organic multilayer section so that the reinforcement in the main 
wavelength lambda of EL light generate from the organic multilayer section of refractive indexes 1.6-1.8 (it is here 
and lambda is the same as the above.) may be reinforce. That is, generally they are 1 and the optical thickness of a 
transparent electrode about the optical thickness of the organic multilayer section 3 When it carries out, such sum 
total optical thickness [(nd)1 +(nd)3] is formulas. 4 pi/lambda [(nd)1 -Knd)3] =2mpi ... (V) 

or — 4 pi/lambda [(nd)1+(nd)3] =(2m-1) pi ... (VI) — [ — however, lambda, m, n, and d are the same as the above. ] 
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It is set up so that ****** may be filled. The above-mentioned formula (V) and (VI) It is chosen with the refractive 
index of a cathode metal like the case of an organic EL device [1]. however — < (refractive index of the organic 
multilayer section) (metaled refractive index) — a case — a formula (V) — moreover, in the case of the reverse, a 
formula (VI) is chosen. 

[0014] Moreover, an echo may arise in the interface of a high refractility substrate layer and a transparent 
electrode, and both the interfaces of the interface of a substrate and a high refractility substrate layer. For example, 
it is the refractive index of the refractive-index <refractive index of high refractility substrate layer> substrate of a 
transparent electrode, and is the case that each refractive-index difference is large, in such a case, optical 
thickness — formula 4 pi/lambda 1 [(nd)1 +<nd)3] =(2m-1) pi (W) 4 pi/lambda 2 [(nd)1 +(nd)3-Knd)4] =2mpi .. (VIII) - 
- [ — however, m, n, and d are the same as the above. ] It sets up so that ****** may be filled. The above- 
mentioned formula (VII) (VIII), It sets and is lambda 1 . And although it is chosen from 440-490nm in the case of 500- 
550nm and red when blue and lambda 2 </SUB> is chosen from 600-650nm when green, it does not necessarily 
need to be in agreement. Moreover, formula (VII) (VIII), Like the case of said organic EL device [1], although it is the 
case of > (refractive index of the organic multilayer section) (refractive index of cathode), in the case of this 
reverse, it is a formula. 4 pi/lambda 1 [(nd)1+(nd)3] =2mpi ... (IX) 
4 pi/lambda 2 [(nd)1 +(nd)3+(nd)4] =(2m+1) pi ... (X) 

It sets up so that ****** may be filled. Thus, above-mentioned formula (VII)/(VIII) Or when choosing formula (IX)/ 
(X) carries out incidence of the high refractive-index side from a low refractive-index side, the phase of light is 
because variation is 0 in the case of the reverse pi change, although carried out Naturally it is necessary to take 
change of this phase into consideration for setting out of the above-mentioned optical thickness. Especially, it is 
lambdal =lambda2. Although it becomes lambda/4, in this case, it is large, and sometimes especially enhancement of 
the reinforcement in the main wavelength of EL light does not need to sandwich the organic multilayer section in the 
approach and (2) dielectric multilayer which improve color purity with the technique, for example, (nd) 4 =(1) light 
filter, of improving well-known color purity conventionally, and a cathode mirror plane, and does not need to use for 
it the approach of improving color purity etc. The organic EL device [2] of this invention and the configuration of [3] 
simpler than the configuration used by the above (1) and (2) are clear. 

[001 5] Furthermore, the organic EL device [4] of this invention consists of a substrate / low refractility substrate 
layer / a transparent electrode / the organic multilayer section / cathode. The thing same as this substrate, the 
organic multilayer section, and cathode as what was explained with said organic EL device [1] can be used. 
Moreover, although what uses as electrode material the dielectric transparent material illustrated as a transparent 
electrode in explanation of the high refractility transparent electrode of said organic EL device [1] can be used, as 
for the refractive index, it is advantageous that it is 1.8 or more. Furthermore, although the thing of a low refractive 
index can be suitably chosen as a low refractility substrate layer and can be conventionally used for it out of a well- 
known dielectric material, a refractive index becomes 1.4 or less and is suitable for the layer which consists of metal 
fluorides, such as CaF2, MgF2, and LiF, for example. Moreover, the layer which consists of fluorine-containing 
polymers, such as fluorination acrylic resin and a Teflon system copolymer, is also desirable. In this organic EL 
device [4], the echo of light arises in the interface of a low refractility substrate layer and a transparent electrode. 
Therefore, it is required to set up the sum total optical thickness of a transparent electrode and the organic 
multilayer section so that the reinforcement in the main wavelength lambda of EL light generated from the organic 
multilayer section of refractive indexes 1 .6-1 .8 (here, lambda is the same as the above.) may be reinforced. That is, 
generally they are 1 and the optical thickness of a transparent electrode about the optical thickness of the organic 
multilayer section 3 When it carries out those sum total optical thickness [(nd)1+(nd)3] is formulas. 4 pi/lambda 
[(nd)1-Knd)3]=2mpi... (V) 

or — 4 pi/lambda [(nd)1 +(nd)3] =(2m-1) pi .. (VI) — [ — however, lambda, m, n, and d are the same as the above. ] 
It is set up so that ****** may be filled. The above-mentioned formula (V) and (VI) It is chosen with the refractive 
index of a cathode metal like the case of an organic EL device [1]. 

[0016] Next, the principle of organic EL device [1]- [4] of this invention is explained. Combining mutually the 
electron poured in from cathode, and the electron hole poured in from the anode plate, the excitation state of the 
molecule which is luminescent material, or a polymer is made, and this excitation state gives off light and returns to 
a ground state. When emitted, after this light was reflected by the ** interface A when being emitted from the 
direction of the interface B which is ** transparence, as drawing 1 R> 1 shows, and being further reflected by the 
** interface B and being continuously reflected by Interface A, when emitted, various bleedoff light exists. Actually, 
these interfere and the multiplex interference in the so-called Fabry-Perot interference arises. As a result of such 
interference, in the component which fulfills the conditions of the aforementioned optical thickness, it is emitted in 
the form where the light of wavelength lambda (it is here and lambda is the same as the above.) was reinforced, and 
color purity improves. Here, although Interface A is an interface of the cathode and the organic multilayer section 
which have a speculum side. Interface B has the following class by the configuration of a component. 
In the case of a component [1], (1) In the interface of a substrate and a high refractility transparent electrode, the 
case of (2) components [2] In the case of the interface of a substrate and a high refractility substrate layer, and (3) 
components [3], the interface of a high refractility substrate layer and a transparent electrode, (4) In the case of a 
component [4], the larger one of the difference (difference of the refractive index between the layers which 
sandwich Interface B) of the interface of a low refractility substrate layer and a transparent electrode and the 
refractive index in this interface B is desirable, but the width of face which can be chosen on parenchyma is 0.2-1 .5 
preferably. In addition, this invention does not mean using the repeat multilayer configuration of a high refractive- 
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index layer / low refractive-index layer for Interface B. Although it being complicated and producing to homogeneity 
brings about high wavelength selection a difficult top and it contributes to the improvement in color purity, such a 
configuration brings about the disadvantageous point that the main wavelength of EL light changes with angles of 
visibility rapidly simultaneously, therefore is hard to be used for a large area display device. 

[0017] On the other hand, while having the property which should be observed in which the organic EL device of this 
invention has a small angle-of^-visibility dependency, it also has the useful property in which color purity can be 
raised, this invention — an organic EL device — [ — one — ] - [ — four — ] — rt can set — organic — a 
multilayer — the section — a configuration — ****** — f or example — a transparent electrode — a side — from 

— cathode — a side — applying — ( — one — ) — an electron hole — a transportation zone — a layer — / — a 
luminous layer — ( — two — ) — an electron hole — a transportation zone — a layer — / — a luminous layer — /- 

- an electronic injection layer — ( — three — ) — a luminous layer — / — an electronic injection layer — ( — four - 
-) — an organic semiconductor — a layer — / — a luminous layer — ( — five — ) — an organic semiconductor — a 
layer — / — an electron — a barrier layer — / — a luminous layer — ( — six — ) — an electron hole — a 
transportation zone — a layer — / — a luminous layer — / — adhesion — an improvement — a layer — In these 
configurations, the configuration of an electron hole transportation zone layer / luminous layer, an electron hole 
transportation zone layer / luminous layer / electronic injection layer, and an electron hole transportation zone 
layer / luminous layer / adhesion improvement layer is suitable. 

[0018] In this invention, it is advantageous in the organic multilayer section of such a configuration to reinforce the 
reinforcement in the main wavelength lambda of EL light generated from this organic multilayer section (for it to be 
here and for lambda to be the same as the above.) by selecting the thickness of an electron hole transportation 
zone layer or a luminous layer especially. In this invention, although the refractive indexes of each class in the 
above-mentioned organic multilayer section may differ, respectively, the value needs to be in the range of 1.6-1.8. In 
addition, since the echo by the interface of a transparent electrode and the organic multilayer section has the small 
refractive-index difference of this transparent electrode and the organic multilayer section, there is, therefore it 
does not use the echo by this interface by this invention. [ little ] As a luminous layer in the above-mentioned 
organic multilayer section, it is (a) impregnation function (at the time of electrical-potential-difference impression) 
like the usual luminous layer, an electron hole can be poured in from an anode plate or an electron hole 
transportation zone layer, and an electron can be poured in from cathode or an electronic injection layer, (b) 
transport function (it is possible to move an electron hole and an electron according to the force of electric field.) 
(c) luminescence function (it is possible to offer the field of recombination of an electron hole and an electron and 
to make it emit light) It has. Although the thickness of this layer does not have especially a limit and it can 
determine according to a situation suitably, 1nm - 10 micrometers are 5nm - 5 micrometers especially preferably 
preferably. Here, as a desirable luminescent material (host ingredient), it is general formula (XI) [0019]. 
[Formula 1] 

Y i Y 8 

\ / 

C = CH-Ar-CH = C . . . ( XJ ) 

/ \ 

Y 1 Y 4 

[0020] Y1 -Y4 shows among [type the aryloxy group of the carbon numbers 6-18 which are not permuted [ the 
cyclohexyl radical which is not permuted / the aryl group of the carbon numbers 6-1 8 which are not permuted / a 
hydrogen atom, the alkyl group of carbon numbers 1-6, the alkoxy group of carbon numbers 1-6, the aralkyl radical 
of carbon numbers 7-8, a permutation, or /, a permutation, or /, a permutation, or ], and the alkoxy group of carbon 
numbers 1-6, respectively. Here, a substituent shows the alkyl group of carbon numbers 1-6, the alkoxy group of 
carbon numbers 1-6, the aralkyl radical of carbon numbers 7-8, the aryloxy group of carbon numbers 6-18, the acyl 
group of carbon numbers 1-6, the acyloxy radical of carbon numbers 1-6, a carboxyl group, a styryl radical, the aryl 
carbonyl group of carbon numbers 6-20, the aryloxy carbonyl group of carbon numbers 6-20, the alkoxy carbonyl 
group of carbon numbers 1-6, a vinyl group, an ANIRINO carbonyl group, a carbamoyl group, a phenyl group, a nitro 
group, a hydroxyl group, or a halogen. These substituents may be single or plural is sufficient as them. Moreover, Y1 
-Y4 Even if the same, you may differ mutually, and it is Y1. Y2 And Y3 Y4 It may combine with the radical permuted 
mutually and the saturation six membered ring which is not permuted [ the saturation five membered ring which is 
not permuted / a permutation or /, a permutation, or ] may be formed. Ar expresses the arylene radical of the 
carbon numbers 6-20 which are not permuted [ a permutation or ], and even if the single permutation is carried out, 

it carries out two or more permutations — having — **** — moreover, a binding site — alt.. Para — meta any 

are sufficient. However, it is Y1 -Y4 when Ar is a non-permuted phenylene group. It is chosen out of the naphthyl 
group which is not permuted [ the alkoxy group of carbon numbers 1 -6, the aralkyl radical of carbon numbers 7-8, a 
permutation, or ], a biphenyl radical, a cyclohexyl radical, and an aryloxy group, respectively. ] General formula (XII) 
A-Q-B ... (XII) Among [type, A and B show the monad excluding one hydrogen atom from the compound expressed 
with the above-mentioned general formula (XI), respectively, may be the same, or may differ, and Q shows the 
bivalence radical which cuts conjugated system. ] Or a general formula (XIII) [0021] 
[Formula 2] 
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ye y 5 Y 5 Y 6 

II II • • • (XIII) 

A 2 -C = C- A l -Q-A ! -C = C- A 2 

[0022] A1 shows among [type the arylene radical of the carbon numbers 6-20 which are not permuted [ a 
permutation or ], or the aromatic heterocycle type machine of bivalence. Any of alt., meta and Para are sufficient as 
a joint location. A2 The aryl group of the carbon numbers 6-20 which are not permuted [ a permutation or ] or the 
aromatic heterocycle type machine of monovalence is shown. Y5 And Y6 The aryl group of the carbon numbers 6- 
20 which are not permuted [ a hydrogen atom, a permutation, or ], a cyclohexyl radical, the aromatic heterocycle 
type machine of monovalence, the alkyl group of carbon numbers 1-10, the aralkyl radical of carbon numbers 7-20, 
or the alkoxy group of carbon numbers 1-10 is shown, respectively. In addition, Y5 and Y6 It may be the same or 
you may differ. Here, a substituent is a phenyl group which in the case of a single permutation it does not have or it 
has an alkyl group, an aryloxy group, an amino group, or a substituent Y5 Each substituent is A1. It may join 
together, the five membered ring or six membered ring of saturation or partial saturation may be formed, and it is Y6 
similarly. Each substituent is A2. It may join together and the five membered ring or six membered ring of saturation 
or partial saturation may be formed. Moreover, Q expresses the bivalence radical which cuts conjugate. ] It comes 
out and the compound expressed is mentioned. In addition, although a general formula (XII) and (XIII) Q which can be 
set show the bivalence radical which cuts conjugated system, conjugate contains what depends on the un-existing- 
locally nature of a pi electron, and is depended on conjugated double bond, an unpaired electron, or a lone-pair 
electrons here. As an example of Q, it is [0023]. 
[Formula 3] 

— C H z — * - C H * C H 2 - . -CH-CHz 

I 

C H s 

I 

CH3-C-CH3, -CHjCHsCH*-, 



- O - , -O-CO-O-, -OCH2CH2O- , 

CHs 

-co-Co-, -o-<^^c-<^o)^o- ■ -coch.co-, 

CH3 



- C O (C H 2 ) 2 C O - , 





[0024] **** can be mentioned. Thus, the reason using the radical of the bivalence which cuts conjugated system is 
for making it EL luminescent color obtained when the compound [namely, the compound of a general formula (XI)] 
which forms A or B shown above is independently used as an organic EL device of this invention, and EL 
luminescent color obtained when ******** expressed with a general formula (XII) is used as an organic EL device of 
this invention not change, that is, the luminous layer using the compound expressed with a general formula (XI) or a 
general formula (XII) — short-waveiength-izing or a long wave — it is for merit-being made not toize. Moreover, if it 
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connects by the bivalence radical which cuts conjugated system, it can check going up, a uniform pinhole free- 
lancer's microcrystal or amorphous nature thin film can be obtained, and glass transition temperature (Tg) will raise 
luminescence homogeneity. Furthermore, composition or purification is equipped with the advantage made easily, 
without EL luminescence forming long wavelength by having joined together by the bivalence radical which cuts 
conjugated system. Furthermore, the metal complex of 8-hydroxyquinoline or its derivative can be mentioned as a 
desirable thing of luminescent material (host ingredient). Specifically, it is a metal chelate oxy-NOIDO compound 
containing the chelate of an oxine (generally an eight quinolinol or 8-hydroxyquinoline). Such a compound shows the 
engine performance of a high level, and is easily fabricated by the thin film gestalt the example of an oxy-NOIDO 
compound is ** which fills the following structure expression. 
[0025] 
[Formula 4] 




[0026] Mt expresses a metal among [type and an atom required in order for p to be the integer of 1 -3, and for each 
of the location of Z to be independent and to complete at least two or more fused aromatic rings is shown. ] Here, 
the metals expressed with Mt are earth metals, such as alkaline earth metal, such as alkali metal, such as 
monovalence, bivalence or a trivalent metal, for example, a lithium, sodium, or a potassium, magnesium, or calcium, 
boron, or aluminum. Each the monovalence, the bivalence, or the trivalent metal known as it is generally a useful 
chelate compound can be used. Moreover, Z shows the atom in which the heterocycle which one side of at least 
two or more fused aromatic rings becomes from azole or an azine is made to form. Here, if required, it is possible to 
add the ring from which others differ to the above-mentioned fused aromatic ring. Moreover, in order to avoid 
adding a ******** molecule, with no improvement on a function, as for the number of the atoms shown by Z, 
carrying out to 1 8 or less is desirable. Furthermore, if a chelation oxy-NOIDO compound is illustrated concretely 
Tris Aluminum, a screw (Eight quinolinol) Magnesium, a screw (Eight quinolinol) Zinc, a screw (Benzo-eight quinolinol) 
(2-methyl-8-quinolilato)aluminumoxide, a tris (eight quinolinol) indium, tris (5-m ethyl-eight quinolinol) aluminum, an 
eight-quinolinol lithium, a tris (5-chloro-eight quinolinol) gallium, a screw (5-chloro-eight quinolinol) There are 
calcium, 5, 7-dichloro-eight-quinolinol aluminum, tris (5 f 7-dibromo-8-hydroxy quinolinol) aluminum, etc. 
[0027] as the formation approach of the above-mentioned luminous layer — vacuum deposition, a spin coat method, 
the cast method, and LB — although it can form by thin-film-izing by well-known approaches, such as law, it is 
desirable that it is especially the molecule deposition film. Here, molecule deposition film is the thin film which 
deposition was carried out and was formed from the gaseous-phase condition of this compound, and film solidified 
and formed from the melting condition or liquid phase condition of this compound, usually, this molecule deposition 
film — LB — it is distinguishable with the thin film (molecule built up film) formed of law, and the difference of 
condensation structure and higher order structure and the functional difference resulting from it. Moreover, after it 
melts the above-mentioned luminous layer to a solvent and it considers as a solution with binding material, such as 
resin, it can thin-film-ize this with a spin coat method etc., and can form it. The following compounds are mentioned 
as an ingredient of the luminous layer expressed with said general formula (XI) - (XIII). 
[0028] 
[Formula 5] 
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[0035] Next, although an electron hole transportation zone layer is not necessarily required for this component, it is 
more desirable to use for improvement in the luminescence engine performance. The ingredient which conveys an 
electron hole to a luminous layer by lower electric field as this electron hole transportation zone layer is desirable, 
and at the time of electric-field impression of 104 - 106 V/cm, if the mobility of an electron hole is 10-6cm2 / V; 
and a second at least, in addition, it is still more desirable. Moreover, since the electron is stopped in the luminous 
layer, an electronic barrier layer can be used between a luminous layer and an anode plate (transparent electrode). 
About such an electron hole transport ingredient if it has the aforementioned desirable property, there is especially 
no limit, and it can choose and use the thing of arbitration in photoconductive material conventionally out of what is 
commonly used as charge transport material of an electron hole, or the well-known thing used for the electron hole 
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transportation zone layer of an EL element. 

[0036] As this electron hole transport ingredient, for example A triazole derivative (reference, such as a U.S. Pat. 
No. 3,112,197 description), An OKISA diazole derivative (reference, such as a U.S. Pat. No. 3,189,447 description). 
An imidazole derivative (reference, such as JP.37-1 6096, B), the poly aryl alkane derivative (the [ United States 
patent ] — 3,61 5,402) a number description — this 3,820,989 a number description — this 3,542,544 Reference, 
such as a number description, JP.45-555.B, a 51-10983 official report, JP,51-93224,A, a 55-17105 official report a 
56-4148 official report, a 55-108667 official report, a 55-156953 official report and a 56-36656 official report A 
pyrazoline derivative and a pyrazolone derivative (the [ United States patent ] — 3,1 80,729) a number description - 
- this 4,278,746 A number description, JP,55-88064,A, a 55-88065 official report, a 49-105537 official report a 55- 
51086 official report, a 56-80051 official report, a 56-88141 official report, a 57-45545 official report a 54-112637 
official report Reference, such as a 55-74546 official report, A phenylenediamine derivative (reference, such as a 
U.S. Pat No. 3,615,404 description, JP,51-10105,B, a 46-3712 official report, a 47-25336 official report JP.54- 
53435 A a 54-110536 official report, and a 54-119925 official report), an arylamine derivative (the [ United States 
patent ] — 3,567,450) a number description — this 3,180,703 a number description — this 3,240,597 a number 
description — this 3,658,520 a number description — this 4,232,103 a number description — this 4,175,961 a 
number description — said — 4,012,376 A number description, JP,49-35702,B, a 39-27577 official report. JP.55- 
144250A a 56-119132 official report, a 56-22437 official report, and West German patent 1,110,518th Reference, 
such as a number description An amino permutation chalcone derivative (reference, such as a U.S. Pat No. 
3,526,501 description), An oxazole derivative (thing given in a U.S. Pat No. 3,257,203 description etc.), A styryl 
anthracene derivative (reference, such as JP,56-46234,A), full — me — non — a derivative (reference, such as 
JP.54-110837A) — a hydrazone derivative (the [ United States patent ] — 3,717,462) Reference, such as a number 
description, JP.54-59143.A, a 55-52063 official report a 55-52064 official report, a 55-46760 official report, a 55- 
85495 official report, a 57-11350 official report and a 57-148749 official report, A stilbene derivative JP.61- 
21 0363 A a 61-228451 official report, a 61-14642 official report a 61-72255 official report, a 62-47646 official 
report a 62-36674 official report, a 62-10652 official report, and a 62-30255 official report — Reference, such as a 
60-93445 official report, a 60-94462 official report, a 60-174749 official report and a 60-175052 official report, etc. 
can be mentioned, furthermore, a silazane derivative (U.S. Pat No. 4,950,950 description), a polysilane system (JP,2- 
204996 A), an aniline system copolymer (JP.2-282263A), and conductive polymer oligomer (publication-number 1- 
No. 211399 official report) — ** thiophene oligomer etc. is mentioned especially. 

[0037] In this invention, although these compounds can be used as an electron hole transport ingredient The 
porphyrin compound shown below (thing given in JP.63-2956965A etc.), An aromatic series tertiary-amine 
compound and a styryl amine compound (the [ United States patent ] — 4,127,412) A number description, JP,53- 
27033 A, a 54-58445 official report, a 54-149634 official report, a 54-64299 official report, a 55-79450 official 
report a 55-144250 official report a 56-1 19132 official report a 61-295558 official report, It is desirable reference, 
such as a 61-98353 official report and a 63-295695 official report, and to use this aromatic series tertiary-amine 
compound especially. As an example of representation of this porphyrin compound Porphin, 1,10 and 15, 20- 
tetrapod phenyl-21H, 23H-porphin copper (II); 1, 10 and 15, 20-tetrapod phenyl 21 H, 23H-porpfiin zinc (II);5. 10 and 
1 5. 20-tetrakis (pentafluorophenyl)-21 H, 23H-porphin; Silicon phthalocyanine oxide; Aluminum phthalocyanine 
chloride; A phthalocyanine ; (Non-metal) Dilithium phthalocyanine; copper tetramethyl phthalocyanine; — copper— 
phthalocyanine; — chromium phthalocyanine; — zinc phthalocyanine; — lead phthalocyanine; — titanium 
phthalocyanine oxide; — magnesium phthalocyanine; — a copper octamethyl phthalocyanine etc. is mentioned. 
[0038] moreover, as an example of representation of this aromatic series tertiary~amine compound and a styryl 
amine compound N, N, N', and N' - tetra-phenyl - 4 and 4 - diamino phenyl, and 'N, N' - diphenyl-N and N' - JI (3- 
methylphenyl) -4 and 4' — a - diamino biphenyl, 2, and 2~bis(4-G p-tolylamino phenyl) propane and 1 — 1 -screw 
(4-G p-tolylamino phenyl) a cyclohexane, N and N, N\ and N' — the - tetra — p-tolyl -4 and 4* - diamino biphenyl, 1, 
and 1-bis(4-G p-tolylamino phenyl)-4-phenylcyclohexane — a screw (4-dimethylamino-2-methylphenyl) a 
phenylmethane, a bis(4-G p-tolylamino phenyl) phenylmethane, N, and N* - diphenyl-N and N' - JI (4- 
methoxypheny) - 4 and 4 - diamino biphenyl, and 'N, N, N' — N'-tetrapod phenyl -4. 4-diamino diphenyl ether, 4, 
and 4 - bis(diphenylamino) KUODORI phenyl, N and N, N-Tori (P-tolyl) amine, and 4-(G p-tolylamino)-4 v -[4 (G p- 
tolylamino) Styryl] stilbene, 4-N and N-diphenylamino-(2-diphenyl vinyl) benzene, 3-methoxy-4'-N, and N- 
diphenylamino still benzene, N-phenyl carbazole, an aromatic series JIMECHIRI DIN system compound, etc. are 
mentioned. 

[0039] this electron hole transportation zone layer in the EL element of this invention — the above-mentioned 
compound — for example, a vacuum deposition method, a spin coat method, and LB — a film can be produced with 
well-known film methods, such as law, and it can form. The thickness of this electron hole transportation zone layer 
is usually 5nm - 5 micrometers, although there is especially no limit This electron hole transportation zone layer 
may consist of one layer which consists of the above-mentioned electron hole transport ingredient kinds or two 
sorts or more, or may carry out the laminating of the electron hole transportation zone layer which consists of a 
compound of another kind to said electron hole transportation zone layer. 

[0040] Furthermore, as an ingredient of an organic-semiconductor layer, it is [0041], for example. 
[Formula 12] 
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[0042] 

[Formula 1 3] 

^HC = ChJ^J- HC = CH-tP-HC-CH-tJl 



(14) 



(15) 

C H 



9 



(Q) O - Cii > CH - 
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[0043] **** can be mentioned. 

[0044] On the other hand, as an ingredient of an electronic barrier layer, it is [0045], for example. 
[Formula 14] 

( i ) 



( 2 ) 



( 3 ) 




t - B u 



<t-Bu: *-*t'J-/f*S ) 



t - B u 



( 4 ) 




H s C (H2 C) s 



0-CH 2 -CH(CH*) 3 CH 8 
I 

(HiBuQ) (CH 2 ),CH 3 



( 6 ) 



( 7 ) 



( 8 ) 



t-Bu-^M^^jJ-^p^P) (t-Bu PBD) 



N - N 



[0046] 

[Formula 15] 
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( 10) 




Cll) 



( 12) 



t-Bu 



t-Bu 




t-Bu 



t-Bu 



( 13) 



H,C0 




0CH- 



C = HC-<P^0-<g>-CH = C; 




C 14) 



HsCO 



H,C0 




OCHs 
0CH- 



HsCO OCHa 



[0047] 

[Formula 16] 
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(15) 



(16) 



<-/ N<k> 



[0048] **** can be mentioned. 

[0049] Moreover, the electronic injection layer in this organic multilayer section consists of an electron injection 
ingredient and it has the function to be at a luminous layer and to transmit the electron poured in from cathode. 
There is especially no limit about such an electron injection ingredient, and the thing of arbitration can be 
conventionally chosen and used out of a well-known compound. As a desirable example of this electron injection 
ingredient, it is [0050]. 
[Formula 17] 

^^C^^ NO* NO* -~^C^-^ N0 2 

II II 
0 • 0 

[0051] which nitration full — me — non — the anthra quinodimethan derivative indicated by a derivative, JP.57- 
149259 A 58-55450. the 63-104061 official report, etc., and "polymer pre PURINTSU and Japan (Polymer Preprints, 
Japan)" — [0052] indicated by the 37th volume, No. 3. the 681st page (1988), etc. 

[Formula 18] 
t-Bu t-Bu 

t-Bu t-Bu 

[0053] Which diphenyl quinone derivative [0054] 
[Formula 19] 
NC CN 




[0055] Which thiopyran dioxide derivative [0056] 
[Formula 20] 

o = c c «0 
o = c c =0 

[0057] Heterocycle tetracarboxylic acid anhydrides, such as which naphthalene perylene, or a carbodiimide is 
mentioned, furthermore, "Journal of Applied Physics (J Appl.Phys.)" — [0058] indicated by the 27th volume, the 
269th page (1988), etc. 
[Formula 21] 
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[0059] the anthra quinodimethan derivative indicated by the deflection ORENIRIDEN methane derivative which 
comes out and is indicated by the compound and JP,60-69657,A which are expressed, 61-143784, the 61-148159 
official report, etc., JP.61-225151 A the 61-233750 official report, etc. and an anthrone derivative, and "applied 
FIJIKUSU Letters (Appl.Phys.Lett)" — the 55th volume and the following OKISA diazole derivative [0060] indicated 
by the 1489th page (1989) 
[Formula 22] 




0 >C^ c(CHa>3 

P B D 



[0061] **** can be mentioned. Moreover, although a series of electron transport nature compounds indicated by 
JP.59-194393A were indicated in this official report as an ingredient which forms a luminous layer, examination of 
this invention persons showed that it could use as an ingredient which forms an electronic injection layer. It is 
[0062] especially. 
[Formula 23] 

B B O T 

[0063] It comes out and the compound expressed is suitable, the electronic injection layer in the organic EL device 
of this invention — the above-mentioned compound — for example, a vacuum deposition method, a spin coat 
method, the cast method, and LB — a film can be produced by the thin film-ized method law etc. is well-known, and 
it can form. The thickness as an electronic injection layer is usually chosen in 5nm - 5 micrometers. This electronic 
injection layer may consist of one layer which consists of these electron injection ingredient kinds or two sorts or 
more, or may carry out the laminating of the electronic injection layer which consists of a compound of another kind 
to this layer. 

[0064] Furthermore, what is excellent in electron transport nature, and contains an adhesive high ingredient to a 
luminous layer and cathode as an adhesion improvement layer in this organic multilayer section is desirable. As such 
an ingredient, the metal chelate oxy-NOIDO compound which contains 8-hydroxyquinoline or the metal complex of 
the derivative, for example, the chelate of an oxine (generally an eight quinolinol or 8-hydroxyquinoline), for example 
is mentioned. Specifically, the complex of indiums other than aluminum, magnesium, copper, a gallium, tin, and lead 
etc. can be mentioned to tris (eight quinolinol) aluminum, tris (5, 7-dichloro-eight quinolinol) aluminum, tris (5, 7- 
dibromo-eight quinolinol) aluminum, tris (2-methyl-eight quinolinol) aluminum, and a list Moreover, an OKISA diazole 
derivative is also suitable and they are a general formula (XIV) and (XV) [0065] as this OKISA diazole derivative. 
[Formula 24] 

N - N 

A r n^ o JJ_ A r i. • • • (XIV) 

N - N N - N 

A r «»-^ o jL_ A r — ^ ^ JJ — A r - •••<!¥> 

[0066] Ar1 1-Ar14 show among [type the aryl group which is not permuted [ a permutation or ], respectively, even if 
Ar11, Ar12, and Ar13 and Ar14 are mutually the same in each, you may differ, and Ar15 shows the arylene radical 
which is not permuted [ a permutation or ]. ] It comes out and the electron transport compound expressed is 
mentioned. Here, as an aryl group, a phenyl group, a biphenyl radical, an anthranil, a peri RENIRU radical, a pyrenyl 
radical, etc. are mentioned, and a phenylene group, a naphthylene radical, a biphenylene radical, an anthracenylene 
group, a peri RENIREN radical, a pyrenylene radical, etc. are mentioned as an arylene radical. Moreover, as a 
substituent, the alkyl group of carbon numbers 1-10, the alkoxy group of carbon numbers 1-10, or a cyano group is 
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mentioned. This electron transport compound has the desirable thing of a thin film plasticity. The above mentioned 
PBD is begun as an example of this electron transport compound, and it is [0067]. 
[Formula 25] 




N — N 



[0068] It comes out and the compound expressed is mentioned, the adhesion improvement layer in the organic EL 
device of this invention — the above-mentioned compound — for example, a vacuum deposition method, a spin 
coat method, the cast method, and LB — a film can be produced by the thin film-ized method law etc. is well- 
known, and it can form. The thickness as an adhesion improvement layer is usually chosen in 5nm - 5 micrometers. 
This adhesion improvement layer may consist of one layer which consists of these adhesive ingredient kinds or two 
sorts or more, or may carry out the laminating of the adhesion improvement nature which consists of a compound of 
another kind to this layer, such an adhesion improvement layer consists of an adhesive high electron transport 
compound, and comes out not to mention playing a role of an electronic injection layer. In addition, the technique 
which monolayer-izes the organic multilayer section is well-known, and in this technique, an electron hole transport 
ingredient, luminescent material, an electron injection ingredient, etc. are mixed, for example in binders, such as 
polystyrene, a polycarbonate, and a polyvinyl carbazole, it equalizes, and the monolayer which consists of this thing 
is made to form between an anode plate (transparent electrode) and cathode. This monolayer—ized technique is 
indicated by the 40th volume and the 3591st page for example, in "collection of Japanese Society of Polymer 
Science, Japan drafts" 1991. In this invention, it can replace with the organic multilayer section and the organic 
monolayer section by this technique can be used. 

[0069] In case an electron hole is poured into the organic multilayer section of this invention from the outer layer 
section, charge impregnation nature is raised more with the same field strength, and in order to pour in more 
amounts of charges, a charge impregnation nominal member may be used, the addition to each class of the organic 
multilayer section of this charge impregnation nominal member — desirable — 1 9 or less % of the weight of the 
weight of each class — especially — desirable — 0.05 - 9 % of the weight — it is . Here, explanation of the function 
of a charge impregnation nominal member etc. is as being indicated by the international applications PCT/JP 
93/01 1 98. Specifically, as for the electron-donative stilbene derivative, JISUCHIRIRU arylene derivative, or tris 
styryl arylene derivative used as a charge impregnation nominal member, the following compound is mentioned. 
[0070] 

[Formula 26] 
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C = CH -OSO 



<Q>- CH = CH -<Q)-N^Q>-0 C H 8 



O C H s 



N 



hQh- ch = ch -hQhn 



66 



C H 



N 
I 

C 8 H 6 



©- « = chhPk n _Q_ ch 



©- CH = CH -Q_ N -Q- CH 



[0071] 

[Formula 27] 
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N' 
I 

C »H . 



N 



O? -Q-C H = C HHQ-C H = C HhQ^N 



^N^Q-CH = CH 



C H 




CH = CHhQHJ-^Q 



H 



CNCH " C K^CH H " f -©"¥-©-0 H , 
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H 
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[0072] 

[Formula 28] 
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CHCH H = c HH 0" C H = C "O? 




CH=CH -hQ>-5^Q> 



H = C H C H = C H 



N 
I 

C 2 H s 



N' 
l.H, 



N-<Q>-C H = C H 



C H 




CH = C H-<^>-N 



C H 



CM H = c H -0-0- c H - c H -CH<> 



C H 



[0073] 

[Formula 29] 
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[0074] 

[Formula 30] 
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6 6 ©-ch-ch-q-n-q 



C H = C H-<Q>-C H = C H-(Q>-N 

ch=ch' 



/CH = CH^>,S^Q> 



/ C H = C H-^3-N: 
X C H = C H-<Q>-N: 



.C H a 
C H a 
C H a 
C H a 



[0075] 

[Formula 31] 




"^3>-C H = CH 




CH-CH 




N 



C H 




C H = C 



N 
I 

C H 



N 
I 

C H' i 



Q-CH = CH 
0"CH = CH 




C H = C H-<Q>-N^Q>-o C H a 



N-Q>-C H = C H 




CH-CH-<Q>-NhQ> 
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[0076] 

[Formula 32] 
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[0077] 

[Formula 33] 
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[0078] 

[Formula 34] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/04/24 



JP.07-240277.A [DETAILED DESCRIPTION] 



29/34 <<— v 





C H = C H 



[0079] Next, after making the matter for anode plates form by approaches, such as vacuum evaporation© and 
sputtering, so that it may become desired thickness and producing a transparent electrode (anode plate) on a 
suitable substrate, each thin film which consists of an electron hole transport ingredient, luminescent material, and 
an electron injection ingredient is made to form on this first if the configuration of a substrate / transparent 
electrode / electron hole transportation zone layer / luminous layer / electronic injection layer / cathode is 
mentioned as an example and the suitable method of producing the EL element of this invention is explained. As the 
approach of this thin—fllm-izing, although there are a spin coat method, the cast method, vacuum deposition, etc., 
the point of the homogeneous film being easy to be obtained and being hard to generate a pinhole to a vacuum 
deposition method is desirable. When adopting this vacuum deposition as this thin film-ization, although it changes 
with crystal structures, meeting structures, etc. which are made into the class of compound to be used, and the 
object of the molecule deposition film, as for that vacuum evaporationo condition, it is desirable to choose suitably 
whenever [ boat stoving temperature ] generally in 50-450 degrees C, a 1 0-5 to ten to 8 Pa degree of vacuum, an 
evaporation rate 0.01 - 50 nm/sec, the substrate temperature of -50-300 degrees C, and the range of 5nm - 5 
micrometers of thickness. Next, a desired EL element is obtained by making 1 0-500nm of thin films which consist of 
matter for cathode on it form by approaches, such as vacuum evaporationo and sputtering, after formation of these 
layers, so that it may become the thickness of the range of 50-200nm preferably, and preparing cathode. Thus, "rf + 
is impressed for an anode plate and it impresses about electrical-potential-difference 5-40V for cathode as a 
polarity of - in impressing direct current voltage to the obtained EL element, high luminescence of color purity can 
be observed. Moreover, even if it impresses an electrical potential difference with the polarity of reverse, 
luminescence is not produced at all, without a current flowing. Furthermore, in impressing alternating voltage, only 
when an anode plate changes + and cathode changes into the condition of -, it emits light. In addition, the wave of 
the alternating current to impress is arbitrary and good. 
[0080] 

[Example] Furthermore, although an example explains this invention to a detail, this invention is not limited at all by 
these examples. 

What produced ITO by the thickness of anm with vacuum deposition on examples 1-3, and 25mm x75mmx the 
1.1mm glass substrate [the product made from Japanese Sheet glass and OA-2] of production of the example 1-3 
(1) EL element of a comparison [JIOMA tick company make] was used as the transparence support substrate. In 
addition, in isopropyl alcohol, after ultrasonic cleaning and nitrogen are sprayed, it dries for 5 minutes, and this 
substrate performs UV ozone washing [UV300 and SAMUKO international company make] for 10 minutes. This 
transparence support substrate is fixed to the substrate electrode holder of commercial vacuum evaporationo 
equipment [the product made from Japanese Vacuum technology]. N, N'-bis(3-methylphenyl)-N, N'-diphenyl (1 and 
1 '-biphenyl) -4, and 200mg (TPD) of 4'-diamines are put into the resistance heating boat made from molybdenum. 
The compound which 200mg (DPVBi) of 4 and 4'-bis(2 and 2-diphenyI vinyl) biphenyls is put into other resistance 
heating boats made from molybdenum, and is a charge impregnation nominal member at the resistance heating boat 
made from molybdenum of further others (A) (it is shown in the 1 st table.) 200mg was put in and the vacuum tub 
was decompressed up to 1x10 to 4 Pa. Said boat into which TPD went after that was heated to 215-220 degrees C, 
it vapor-deposited on the transparence support substrate with the evaporation rate of 0.1-0.3nm/second, and the 
hole injection layer of Thickness bnm was made to produce. At this time, the temperature of a substrate was a room 
temperature. It carried out the cnm laminating to the hole injection layer, having used DPVBi as the host ingredient, 
without taking this out from a vacuum tub. At this time, the boat of a compound (A) was heated to coincidence, and 
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the compound (A) was mixed to the luminous layer, the evaporation rate at this time — the evaporation rate [(B) 
shown in the 1 st table] of DP VBi — receiving — the evaporation rate of (A) — (C) — ( — it is shown in the 1 st 
table.) — ** — it carried out. Then, the vacuum tub was returned to the atmospheric pressure, the 8- 
hydroxyquinoline aluminum complex (Alq) which is the ingredient of a glue line was newly put into the resistance 
heating boat made from molybdenum, magnesium ribbon 1 g was further put into the resistance heating boat made 
from molybdenum, 500mg of silver wires was put into the basket made from a tungsten, and the vacuum tub was 
decompressed up to 1x10 to 4 Pa. Subsequently, the 8-hydroxyquinoline aluminum complex (Alq) was vapor- 
deposited with the evaporation rate of 0.01-0.03nm/second, and dnm formation of the glue line was carried out. 
Furthermore, silver was carried out with the evaporation rate of O.lnm/second, the simultaneous vacuum 
evaporation© of the magnesium was carried out with the evaporation rate of 1.4nm/second, and the 
silvermagnesium mixing electrode was used as cathode. Thickness was 150nm. In addition, the reflection factor of 
cathode was 85%. The thickness of each class is shown in the 2nd table, moreover — each class — a refractive 
index — separate — the — vacuum evaporationo — the film — receiving — an ellipsomter — having measured — 
a place — ITO — TPD — DPVBi (doped layer) — and — Alq — a layer — a refractive index — respectively — 
one . — 86 — one . — seven — 1 .75 — and — 1 .7 — it is — this — a value — being based — the above — a 
component — ( — nd — ) — one — ( — nd — ) — two — [ — ( — nd — ) — one — + — ( — nd — ) — two — ] — 
having asked — . These results are shown in the 3rd table with lambda and m. 
[0081] 
[A table 1] 

m i « 





(A) 


<B> 
(nm/80 


CO 
(nm/SO 


nmm i 


P A V B i 


2. 8 ~3. 5 


0. 0 7 5 


nmmz 


P A V B 


3. 2 ~3. 4 


0. 1 0 




P A V T P 


2. 7 ~3. 5 


0. 1 3 


ifcttw i 


PAVB i 


2. 5 ~3. 0 


0. 0 9 


It&W 2 


P A V B 


3. 0 ~4. 0 


0. 0 9 


it&m 3 


P A V TP 


2. 7 —3. 5 


0. 1 3 



[0082] 

[Formula 35] 
P A V B i : 




PAVB 



CHOC H = C H^-C H = CH-0-N 



P A V T P 



[0083] 
[A table 2] 
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8 0 


4 0 
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A ft 
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1 0 0 
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2 0 


&&m i 


1 0 0 


6 0 
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I 0 0 
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1 0 0 


8 0 
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[0084] 
[A table 3] 

3d 3 1 







(n d), 


(n d) 2 


C(nd>, + (nd)» 3 


mmm i 


80 xi. 7 +40X1.75 
+ 20X1.7 


120 xl. 86 


4 6 3 




80 x l. 7 +40X 1. 75 
+ 20X1.7 


120 xl. 86 


4 6 3 


mmm 3 


110 XI. 7 +40X 1.75 
+ 20x 1.7 


100 xl.86 


4 7 7 


ifcWJ 1 


60 xi.7 +40X1.75 
+ 20x 1. 7 


100 Xl.86 


3 9 2 


ifc&W 2 


60 xl.7 +40x1.75 
+ 20x 1. 7 


100 xl.86 


3 9 2 


IfctSM 3 


80 x 1. 7 +40X 1. 75 
+ 20X l. 7 


100 xl.88 


4 2 6 



[0085] 
[A table 4] 

m 3 2 





A 

(n m) 
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mmm 1 


4 6 3 


2 


2 


4 6 3 


2 




4 7 7 


2 


ltt*« 1 


3 9 2 


2 


itttPJ2 


3 9 2 


2 


Jte«3 


4 2 6 


2 



[0086] Although lambda is filling the formula of 4 pi/lambda Knd)1+(nd)2] =2mpi (m= 2) with examples 1-3 to blue 
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wavelength, in the examples 1 -3 of a comparison, lambda has shifted from blue wavelength (blue wavelength: 
lambda= 440-490nm). 

(2) The electrical potential difference shown in the 4th table was impressed to the component obtained by the 
measurement above (1) of the brightness of a component, and a chromaticity, and it asked for the amount of 
currents, brightness, and a chromaticity. The result is shown in the 4th table. 
[0087] 
[A table 5] 

m 4 m 





m s. 
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CmA/cm*) 


m m \ 

Ccd/m 2 ) 


fe m 


nmm i 
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5. 1 4 


2 1 5 


(0. 159. 0. 192) 


nmw 2 


8 


3. 0 


1 9 4 


(0.180. 0.275) 




8 


3. 3 8 


1 0 2 


(0.173. 0.181) 


it&m i 


6 


6. 9 


1 1 9 


(0. 157. 0.242) 


&&m 2 


8 


2. 5 8 


1 6 0 


(0. 179. 0.326) 


Jt«« 3 


8 


6. 6 7 


2 5 3 


(0.181. 0.215) 



[0088] Compared with the thing of the example of a comparison, as for the thing of an example, the y-coordinate 
(chromaticity) is small so that an example 1 , the example 1 of a comparison and an example 2, corresponding 
example 2 of a comparison and example 3, and the corresponding example 3 of a comparison may be compared and 
may be known. Since the optical thickness specified in the example is main blue wavelength (lambda), this satisfies 
the formula of 4 pi/lambda Knd)1+(nd)2] =2mpi (m= 2), and shows that blue purity is high. 

(3) EL spectrum of the component obtained in EL spectrum example 1 and the example 1 of a comparison of a 
component was measured. The result is shown in drawing 2 . In the example 1, it turns out that a 460nm peak is 
reinforced and it is large clearly from drawing 2 . Thereby, it was shown by the configuration of the component of 
this invention that blue purity is high. 

[0089] The EL element as the thickness of each class shows in the 5th table was produced like the production 
example 1 of an examples 4-6 (1) EL element. However, in the example 4, ITO of the high refractive index 1.92 was 
used instead of ITO used in the example 1 . Moreover, Ti02 of the refractive index 2.4 which is a high refractility 
substrate layer between a substrate and the ITO film in the example 5 The layer was prepared by 48nm of thickness 
with the vacuum deposition method. Furthermore, MgF2 of the refractive index 1 .38 which is a low refractility 
substrate layer between a substrate and the ITO film in the example 6 The layer was prepared by 80nm of thickness 
with the vacuum deposition method. The thickness of each class is shown in the 5th table, and optical thickness, 
and lambda and m are shown in the 6th table. 
[0090] 
[A table 6] 

m 5 a 





m © m W- (nm) 


a 


b 


c 


d 


TiOzS 




nnm 4 


1 1 6 


8 0 


4 0 


2 0 






mmm 5 


6 0 


8 0 


4 0 


2 0 


4 8 




nmw 6 


1 2 0 


8 0 


4 0 


2 0 




8 0 



[0091] 
[A table 7] 
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[(nd)i +(nd),D 
Xtt C(nd)i + (nd) s ] 




80X1.7 +40X1.75 
+20X1.7 


116X1.92 




4 6 3 { 




80X1.7 +40X1.75 
+20X1.7 


60X1.86 


48 x 
2.4 


3 5 1 




80X1.7 + 40X1.75 
+20X1.7 


120X1.86 




4 6 3 



[0092] 
[A table 8] 

» 6 S- 2 





X 

( n m) 


m 




4 6 3 


2 


USSfll 5 


4 7 0 


2 


6 


4 6 3 


2 



[0093] In the example 5, since the echo by the interface of a high refractility substrate layer and a transparent 

electrode arises, optical thickness is [(nd)1+(nd)3], and by the interface, since pi change of a phase is done, it 

serves as the case where 4 pi/lambda [(nd)1+(nd)3] =(2m-1) pi (m= 2) is satisfied, as mentioned above, 4 pi/lambda 

x[(nd)1-Knd)3+(nd)4] =2mpi (m= 2) — and — The example 5 is filling 4 pi/lambda x[(nd)1+(nd)3] =(2m-1) pi (m= 2) 

(here, it is lambda= 466nm). Therefore, it is shown by especially the example 5 that blue purity is increasing. 

(2) The electrical potential difference shown in the 7th table was impressed to the component obtained by the 

measurement above (1) of the brightness of a component and a chromaticity, and it asked for the amount of 

currents, brightness, and a chromaticity. The result is shown in the 7th table. 

[0094] 

[A table 9] 





m EE 


III 


m m 






(V) 


(mA/cm 2 ) 


(cd/m 2 ) 






8 


5 


2 0 0 


(0. 159, 0.170) 


5 


8 


4. 5 


1 7 0 


(0.151. 0.134) 


mmm 6 


8 


4. 6 


2 1 0 


(0. 158. 0. 175) 



[0095] As for examples 4-6, compared with the example 1 of a comparison, blue purity is all high. In addition, EL 
efficiency of element of this invention is mostly changeless, or is superior to the result of examples 1 -6 rather. This 
shows the predominance of a remarkable technique with the configuration using a light filter to effectiveness being 
set to 1 / 2 - 1 /3 in order to raise color purity. Furthermore, the EL element of the configuration of this invention is 
very simple, and easy to produce. 
[0096] 

[Effect of the Invention] According to this invention, in the component of a specific configuration, the organic EL 
device which raised especially the color purity of blue luminescence can be easily obtained by controlling the optical 
thickness from an anode plate to cathode. The organic EL device of such this invention is suitably used as for 
example, the display for information, or a numeric character display device. 
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TECHNICAL HELD 



[Industrial Application] About an organic electroluminescent element (it is hereafter written as an organic EL 
device.), in more detail, in the component of a specific configuration, this invention controls the optical thickness 
from an anode plate to cathode, and relates to the organic EL device which raised especially the color purity of blue 
luminescence. 
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PRIOR ART 



[Description of the Prior Art] Generally, since its visibility is high since an EL element is selfHuminous, and it is a 
perfect solid-state component and handling is easy while excelling in shock resistance, the utilization as a light 
emitting device in various displays attracts attention. Since there are an inorganic EL element which used the 
inorganic compound for luminescent material, and an organic EL device using an organic compound in an EL element, 
among these an organic EL device can make applied voltage low substantially, the utilization research is made 
positively. About the configuration of the above-mentioned organic EL device, the thing of configurations, such as 
what prepared suitably the hole-injection transporting bed and the electron injection transporting bed in this on the 
basis of the configuration of an anode plate / luminous layer / cathode, for example, an anode plate / ho1e-ir\jection 
transporting bed / luminous layer / cathode, and an anode plate / hole-injection transporting bed / luminous layer / 
electron injection transporting bed / cathode, is known. This hole-injection transporting bed has the function to 
transmit the electron hole poured in from the anode plate to a luminous layer, and the electron injection transporting 
bed has the function to transmit the electron poured in from cathode to a luminous layer. And it is known that the 
electron which many electron holes were poured into the luminous layer by lower electric field, and was further 
poured into the luminous layer from cathode or an electron injection transporting bed by making this hole-injection 
transporting bed intervene between a luminous layer and an anode plate will be accumulated in the interface of a 
hole-injection transporting bed and a luminous layer, and luminous efficiency will go up it since a hole-injection 
transporting bed does not convey an electron. 

[0003] In such an organic EL device, each thickness of the thickness of each class in the organic multilayer section 
which intervenes between an anode plate and cathode, for example, a hole-injection transporting bed, a luminous 
layer, and an electronic injection layer is controlled, and many attempts which obtain the maximum effectiveness 
and the maximum, highest brightness are made. For example, in the configuration of an anode plate / electron hole 
transportability luminous layer / electronic transporting bed / cathode, the thickness of an electronic transporting 
bed is controlled to 30-60nm, and the technique which aimed at improvement in luminous efficiency is indicated 
( JP,4-1 37485 A). This shows that the distance between a luminous layer and cathode is an important factor. 
Moreover, the thickness of an electronic transporting bed is controlled, and in case the light produced from a 
luminous layer and the light reflected from cathode interfere, the technique reinforced substantially is indicated 
(JP.4-328295A). 

[0004] However, in these techniques, it is not shown at all by by selecting the optical thickness of the layer 
containing the organic multilayer section inserted by two reflexibility interfaces that the color purity of a component 
is improvable. Furthermore, although it was required with these techniques to control the thickness of an electronic 
transporting bed, the electronic injection layer participated in luminescence in this case, color purity deteriorated, or 
the situation of effectiveness falling which is not desirable was invited, and that improvement was called for. 
Moreover, the EL element of a configuration of having inserted the metallic oxide between an anode plate and 
cathode is indicated (JP,4~334895 A). However, in this technique, the metal oxide layer is prepared in order to 
intercept the ultraviolet rays which bring about degradation of an organic layer, and the technique of this invention 
is not suggested. Furthermore, it is the configuration of an anode plate / hole injection layer / luminous layer / 
electronic injection layer / cathode, and the EL element using the mixing layer of a specific metal complex and 
organic compounds other than this is proposed as this electronic injection layer (Japanese Patent Application No. 
No. 96407 [ five to ]). However, in this technique, it has not set up so that the reinforcement in the wavelength from 
which EL light which generates the optical thickness of the organic multilayer section was selected may be 
reinforced, and this is not shown at all. Moreover, in the component which consists of a substrate / dielectric 
multilayer / transparent electrode / the organic multilayer section / cathode, the technique of raising color purity is 
known by controlling the sum total optical thickness of a transparent electrode and the organic multilayer section. 
However, it is necessary to use a dielectric multilayer and does not escape becoming cost high in this technique. 
[0005] On the other hand, in the configuration of a transparent electrode / dielectric layer / fluorescent substance 
layer / dielectric layer / back plate, the technique with which it was made for the thickness (d) and the refractive 
index of the laminating structure of a fluorescent substance layer or a fluorescent substance layer, and a dielectric 
layer (eta) to fill the relational expression of d=k-eta-lambda/2 (here, lambda is luminescence wavelength.) is 
indicated (JP,2-46695,A). The insulator layer to which inorganic fluorescent substances, such as ZnS, become a 
dielectric layer from an oxide etc. again is used for this fluorescent substance layer, and he is trying to interfere in 
the light emitted from a fluorescent substance layer in between the interface of a transparent electrode and a 
dielectric layer, and the interfaces of a dielectric layer and a back plate by setting up the thickness of the laminating 
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structure of a fluorescent substance layer or a fluorescent substance layer, and a dielectric layer according to that 
refractive index after a multiple echo in this technique. However, with this configuration, since the refractive index 
of a transparent electrode is about [ 1 .8 or less ] while it is 2.0 or more, the refractive index of a dielectric layer or a 
fluorescent substance layer deals with the interface of this transparent electrode and a dielectric layer as 
reflexibility. On the other hand, in the configuration of the transparent electrode / organic multilayer section / 
cathode currently indicated by this invention, the refractive indexes of the organic multilayer section are 1 .6-1 .8, 
and it cannot be said that the interface of a transparent electrode and the organic multilayer section is reflexibility. 
Above-mentioned JP,2-46695,A does not show the interface of a transparent electrode and a substrate, the 
interface of a transparent electrode and a high refractility substrate layer, or the interface of a transparent 
electrode and a low refractility substrate layer at ail like this invention about controlling the sum total optical 
thickness of handling and a transparent electrode, and the organic multilayer section as reflexibility. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, in the component of a specific configuration, the organic EL 
device which raised especially the color purity of blue luminescence can be easily obtained by controlling the optical 
thickness from an anode plate to cathode. The organic EL device of such this invention is suitably used as for 
example, the display for information, or a numeric character display device. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention is the basis of such a situation, in the component of a 
specific configuration, controls the optical thickness from an anode plate to cathode, and is made for the purpose of 
offering the organic EL device which raised especially the color purity of blue luminescence. 
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MEANS 



[Means for Solving the Problem] this invention persons control optical thickness, and as a result of repeating 
research wholeheartedly that the organic EL device which raised the color purity of blue luminescence should be 
developed, they set in the configuration of (1) substrate / high refractility transparent electrode / organic multilayer 
section / cathode. The sum total optical thickness of this high refractility transparent electrode and the organic 
multilayer section is set in the configuration of (2) substrates / high refractility substrate layer / transparent 
electrode / organic multilayer section / cathode. The sum total optical thickness of this high refractility substrate 
layer, a transparent electrode, and the organic multilayer section Or the sum total optical thickness of a transparent 
electrode and the organic multilayer section is set in the configuration of (3) substrates / low refractility substrate 
layer / transparent electrode / organic multilayer section / cathode. It found out that the object could be attained 
by setting up the sum total optical thickness of this transparent electrode and the organic multilayer section so that 
the reinforcement in the wavelength from which EL light which emits light from the organic multilayer section with a 
specific refractive index was selected may be reinforced. This invention is completed based on this knowledge. 
[0008] Namely, this invention is an organic EL device which consists of (1) substrate / high refractility transparent 
electrode / the organic multilayer section / cathode. Wavelength lambda of EL light which the sum total optical 
thickness of a high refractility transparent electrode and the organic multilayer section generates from the organic 
multilayer section of refractive indexes 1.6-1.8 (here, lambda is chosen from 440-490nm, 500-550nm, and 600- 
650nm.) The organic EL device characterized by being set up so that the reinforcement which can be set may be 
reinforced [1], (2) Wavelength lambda of EL light which is the organic EL device which consists of a substrate / high 
refractility substrate layer / transparent electrode / the organic multilayer section / cathode, and the sum total 
optical thickness of a high refractility substrate layer, a transparent electrode, and the organic multilayer section 
generates from the organic multilayer section of refractive indexes 1.6-1.8 (here, lambda is the same as the above.) 
The organic EL device characterized by being set up so that the reinforcement which can be set may be reinforced 
[2], (3) Wavelength lambda of EL light which is the organic EL device which consists of a substrate / high refractility 
substrate layer / transparent electrode / the organic multilayer section / cathode, and the sum total optical 
thickness of a transparent electrode and the organic multilayer section generates from the organic multilayer 
section of refractive indexes 1 .6-1 .8 (here, lambda is the same as the above.) It is the organic EL device which 
consists of the organic EL device [3] characterized by being set up so that the reinforcement which can be set may 
be reinforced and (4) substrates / low refractility substrate layer / transparent electrode / the organic multilayer 
section / cathode. Wavelength lambda of EL light which the sum total optical thickness of a transparent electrode 
and the organic multilayer section generates from the organic multilayer section of refractive indexes 1.6-1.8 (here, 
lambda is the same as the above.) The organic EL device [4] characterized by being set up so that the 
reinforcement which can be set may be reinforced is offered. 

[0009] The organic EL device [1] of this invention consists of a substrate / a high refractility transparent 
electrode / the organic multilayer section / cathode. Although what has transparency, for example, glass, a quartz, 
an organic high molecular compound, etc. are mentioned as this substrate, in these, a with a refractive index of 1 .6 
or less thing is suitable. Moreover, as for a high refractility transparent electrode, what has the highest possible 
refractive index so that the echo of light may take place by the interface of a with an above-mentioned refractive 
index of 1 .6 or less low refractility substrate and this transparent electrode is desirable, and a desirable refractive 
index is 1 .9 or more especially preferably 1 .8 or more. As such a high refractility transparent electrode, what a 
refractive index chooses 1 .9 or more things suitably preferably, and uses as electrode material 1 .8 or more is 
preferably used out of the dielectric large (4eV or more) transparent material, ITO, ZnO, and Sn02, of a work 
function, Cul, etc. [ for example, ] By approaches, such as vacuum evaporationo and sputtering, by making a thin film 
form on a substrate, the above-mentioned electrode material is produced and this high refractility transparent 
electrode can carry out the thing of rt When taking out luminescence from this electrode, it is desirable to make 
permeability larger than 1 0%, and below hundreds of ohms / ** of the sheet resistance as an electrode are desirable. 
Furthermore, as the organic multilayer section, well-known various things can be conventionally used so that it may 
mention later. On the other hand, cathode is the film of mirror plane nature and what reflects more preferably EL 
light generated from the organic multilayer section 70% or more 50% or more is suitable for it. As such cathode, it 
chooses suitably from the small (4eV or less) metal of a work function, an alloy, electrical conductivity compounds, 
and such mixture, and what is used as electrode material is used. As an example of such electrode material, a 
sodium and sodium-potassium alloy, magnesium, a lithium, a magnesium-silver alloy, aluminum/ aluminum 203, an 
indium, a rare earth metal, etc. are mentioned. By approaches, such as vacuum evaporationo and sputtering, this 
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cathode can produce such electrode material by making a thin film form. Moreover, below hundreds of ohms / ** of 
the sheet resistance as an electrode are desirable, and especially thickness usually has the desirable range of 50- 
200nm 10nm - 1 micrometer. 

[0010] In the organic EL device [1] of this invention, it is required to set up the sum total optical thickness of the 
above-mentioned high refractility transparent electrode and the organic multilayer section so that the reinforcement 
in the main wavelength lambda of EL light generated from the organic multilayer section of refractive indexes 1.6-1.8 
may be reinforced. Here, when lambda desires blue luminescence, 440-490nm is chosen, and in the case of 500- 
550nm and red, it is chosen from 600-650nm when green. That is, generally it is the optical thickness of 1 and a high 
refractility transparent electrode about the optical thickness of the organic multilayer section 2 When it carries out, 
such sum total optical thickness [(nd)1+(nd)2] is formulas. 4 pi/lambda [(nd)1+(nd)2] =2mpi ... (I) 
or — 4 pi/lambda [(nd)1-Knd)2] =(2m-1) pi (II) 

It is set up so that ****** may be filled. In the above-mentioned formula (I) and (II), a refractive index and d are 
thickness and the integer of 1-10 and n of m of lambda are the same as that of the above. This type (I) and (II) are 
chosen with the refractive index of a cathode metal, for example, — < (refractive index of the organic multilayer 
section) (refractive index of a cathode metal) — in the case of the reverse, a formula (I) is chosen for a formula (II), 
but a case is not necessarily good to examine by producing actually and to adjust a component when the refractive 
index of a cathode metal does not become clear from the start. In addition, it can ask for the optical thickness of 
each class by the product of the thickness of the layer, and a refractive index. When the sum total optical thickness 
of a high refractility transparent electrode and the organic multilayer section is set up so that the above-mentioned 
conditions may be fulfilled, the main wavelength is reinforced and EL light which comes out from a component does 
so the remarkable effectiveness that color purity improves. When this effectiveness is excellent, the color of an 
organic EL device becomes clear, and also when realizing any of R, G, and B for being full color, it can use. 
[001 1] Next, the organic EL device [2] of this invention and [3] consist of a substrate / high refractility substrate 
layer / a transparent electrode / the organic multilayer section / cathode. The thing same as this substrate, the 
organic multilayer section, and cathode as what was explained with said organic EL device [1] can be used, 
moreover, the parenchyma top in which a high refractility substrate layer has a with a refractive indexes of 1 .8 or 
more high refractive index — a transparent layer — it is — desirable — a refractive index — 2.0 or more oxide 
layers 2, for example, TiO, Zr02, ZnO, SiO and Sc 203, Hf02, and Ce02 etc. — it is the layer which is known 
conventionally and which consists of a transparent dielectric optically. Furthermore, the layer which consists of ZnS, 
ZnSSe. ZnTe, GaN, InGaN, AIN, BeN, etc. is also suitable. Although what on the other hand, uses as electrode 
material the dielectric transparent material illustrated as a transparent electrode in explanation of the high 
refractility transparent electrode of said organic EL device [1] can be used, as for the refractive index, it is 
advantageous that it is 1 .8 or more. 

[0012] It is the case where the echo of light arises in the interface of a substrate and a high refractility substrate 
layer in the organic EL device [2] of this invention. Therefore, main wavelength lambda of EL light which generates 
the sum total optical thickness of a high refractility substrate layer, a transparent electrode, and the organic 
multilayer section from the organic multilayer section of refractive indexes 1 .6-1 .8 (here, lambda is the same as the 
above.) It is required to set up so that the reinforcement which can be set may be reinforced. That is. generally it is 
the optical thickness of 3 and a high refractility substrate layer about 1 and the optical thickness of a transparent 
electrode in the optical thickness of the organic multilayer section 4 When it carries out Such sum total optical 
thickness [(nd)1 +(nd)3+(nd)4] formula 4 pi/lambda [(nd)1-Knd)3+(nd)4] =2mpi ... (Ill) — or — 4 pi/lambda [(nd)1+(nd) 
3-Knd)4] =(2m-1) pi ... (IV) [ — however, lambda, m, n, and d are the same as the above. ] It is set up so that ****** 
may be filled. The above-mentioned formula (HI) and (IV) It is chosen with the refractive index of a cathode metal 
like the case of an organic EL device [1]. 

[0013] On the other hand in an organic EL device [3], it is the case where the echo of light arises in the interface of 
a high refractility substrate layer and a transparent electrode, therefore it is required to set up the sum total optical 
thickness of a transparent electrode and the organic multilayer section so that the reinforcement in the main 
wavelength lambda of EL light generate from the organic multilayer section of refractive indexes 1.6-1.8 (it is here 
and lambda is the same as the above.) may be reinforce. That is, generally they are 1 and the optical thickness of a 
transparent electrode about the optical thickness of the organic multilayer section 3 When it carries out, such sum 
total optical thickness [(nd)1 +(nd)3] is formulas. 4 pi/lambda [(nd)1 -Knd)3] =2mpi ... (V) 

or — 4 pi/lambda t(nd)1+(nd)3] =(2m-1) pi ... (VI) — [ — however, lambda, m, n, and d are the same as the above. ] 
It is set up so that ****** may be filled. The above-mentioned formula (V) and (VI) It is chosen with the refractive 
index of a cathode metal like the case of an organic EL device [1]. however — < (refractive index of the organic 
multilayer section) (metaled refractive index) — a case — a formula (V) — moreover, in the case of the reverse, a 
formula (VI) is chosen. 

[0014] Moreover, an echo may arise in the interface of a high refractility substrate layer and a transparent 
electrode, and both the interfaces of the interface of a substrate and a high refractility substrate layer. For example, 
it is the refractive index of the refractive-index <refractive index of high refractility substrate !ayer> substrate of a 
transparent electrode, and is the case that each refractive-index difference is large, in such a case, optical 
thickness — formula 4 pi/lambda 1 [(nd)1-Knd)3] =(2m-1) pi .. (VII) 4 pi/lambda 2 [(nd)1-Knd)3+(nd)4] =2mpi .. (VIII) - 
- [ — however, m, n. and d are the same as the above. ] It sets up so that ****** may be filled. The above- 
mentioned formula (VII) (VIII), It sets and is lambda 1 . And although it is chosen from 440-490nm in the case of 500- 
550nm and red when lambda 2 is blue and is chosen from 600-650nm when green, it does not necessarily need to be 
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'in agreement Moreover, formula (VH) (VIII), Like the case of said organic EL device [1], although it is the case of > 
(refractive index of the organic multilayer section) (refractive index of cathode), in the case of this reverse, it is a 
formula. 4 pi/lambda 1 [(nd)1 +(nd)3] =2mpi ... (IX) 
4 pi/lambda 2 [(nd)1 +<nd)3+(nd)4] =(2m+1) pi ... (X) 

It sets up so that ****** may be filled. Thus, above-mentioned formula (VII)/(VIII) Or when choosing formula (IX)/ 
(X) carries out incidence of the high refractive-index side from a low refractive-index side, the phase of light is 
because variation is 0 in the case of the reverse pi change, although carried out Naturally it is necessary to take 
change of this phase into consideration for setting out of the above-mentioned optical thickness. Especially, it is 
lambdal =lambda2. Although it becomes lambda/4, in this case, it is large, and sometimes especially enhancement of 
the reinforcement in the main wavelength of EL light does not need to sandwich the organic multilayer section in the 
approach and (2) dielectric multilayer which improve color purity with the technique, for example, (nd) 4 =(1) light 
filter, of improving well-known color purity conventionally, and a cathode mirror plane, and does not need to use for 
it the approach of improving color purity etc. The organic EL device [2] of this invention and the configuration of [3] 
simpler than the configuration used by the above (1) and (2) are clear. 

[001 5] Furthermore, the organic EL device [4] of this invention consists of a substrate / low refractility substrate 
layer / a transparent electrode / the organic multilayer section / cathode. The thing same as this substrate, the 
organic multilayer section, and cathode as what was explained with said organic EL device [1] can be used. 
Moreover, although what uses as electrode material the dielectric transparent material illustrated as a transparent 
electrode in explanation of the high refractility transparent electrode of said organic EL device [1] can be used, as 
for the refractive index, it is advantageous that it is 1 .8 or more. Furthermore, although the thing of a low refractive 
index can be suitably chosen as a low refractility substrate layer and can be conventionally used for it out of a well- 
known dielectric material, a refractive index becomes 1 .4 or less and is suitable for the layer which consists of metal 
fluorides, such as CaF2, MgF2, and LiF, for example. Moreover, the layer which consists of fluorine-containing 
polymers, such as fluorination acrylic resin and a Teflon system copolymer, is also desirable. In this organic EL 
device [4], the echo of light arises in the interface of a low refractility substrate layer and a transparent electrode. 
Therefore, it is required to set up the sum total optical thickness of a transparent electrode and the organic 
multilayer section so that the reinforcement in the main wavelength lambda of EL light generated from the organic 
multilayer section of refractive indexes 1.6-1.8 (here, lambda is the same as the above.) may be reinforced. That is, 
generally they are 1 and the optical thickness of a transparent electrode about the optical thickness of the organic 
multilayer section 3 When it carries out. those sum total optical thickness [(nd)1+(nd)3] is formulas. 4 pi/lambda 
Knd)1+(nd)3] =2mpi ... (V) 

or — 4 pi/lambda [(nd)1 +(nd)3] =(2m-1 ) pi .. (VI) — [ — however, lambda, m. n, and d are the same as the above. ] 
It is set up so that ****** may be filled. The above-mentioned formula (V) and (VI) It is chosen with the refractive 
index of a cathode metal like the case of an organic EL device [1]. 

[0016] Next the principle of organic EL device [1]- [4] of this invention is explained. Combining mutually the 
electron poured in from cathode, and the electron hole poured in from the anode plate, the excitation state of the 
molecule which is luminescent material, or a polymer is made, and this excitation state gives off light and returns to 
a ground state. When emitted, after this light was reflected by the ** interface A when being emitted from the 
direction of the interface B which is ** transparence, as drawing 1 R> 1 shows, and being further reflected by the 
** interface B and being continuously reflected by Interface A. when emitted, various bleedoff light exists. Actually, 
these interfere and the multiplex interference in the so-called Fabry-Perot interference arises. As a result of such 
interference, in the component which fulfills the conditions of the aforementioned optical thickness, it is emitted in 
the form where the light of wavelength lambda (it is here and lambda is the same as the above.) was reinforced, and 
color purity improves. Here, although Interface A is an interface of the cathode and the organic multilayer section 
which have a speculum side, Interface B has the following class by the configuration of a component 
In the case of a component [1], (1) In the interface of a substrate and a high refractility transparent electrode, the 
case of (2) components [2] In the case of the interface of a substrate and a high refractility substrate layer, and (3) 
components [3], the interface of a high refractility substrate layer and a transparent electrode, (4) In the case of a 
component [4], the larger one of the difference (difference of the refractive index between the layers which 
sandwich Interface B) of the interface of a low refractility substrate layer and a transparent electrode and the 
refractive index in this interface B is desirable, but the width of face which can be chosen on parenchyma is 0.2-1 .5 
preferably. In addition, this invention does not mean using the repeat multilayer configuration of a high refractive- 
index layer / low refractive-index layer for Interface B. Although it being complicated and producing to homogeneity 
brings about high wavelength selection a difficult top and it contributes to the improvement in color purity, such a 
configuration brings about the disadvantageous point that the main wavelength of EL light changes with angles of 
visibility rapidly simultaneously, therefore is hard to be used for a large area display device. 

[001 7] On the other hand, while having the property which should be observed in which the organic EL device of this 
invention has a small angle-of-visibility dependency, it also has the useful property in which color purity can be 
raised, this invention — an organic EL device — [ — one — ] - [ — four — ] — it can set — organic — a 
multilayer — the section — a configuration — ****** — for example — a transparent electrode — a side — from 

— cathode — a side — applying — ( — one — ) — an electron hole — a transportation zone — a layer — / — a 
luminous layer — ( — two — ) — an electron hole — a transportation zone — a layer — / — a luminous layer — /- 

- an electronic injection layer — ( — three — ) — a luminous layer — / — an electronic injection layer — ( — four - 
-) — an organic semiconductor — a layer — / — a luminous layer — ( — five — ) — an organic semiconductor — a 
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layer — / — an electron — a barrier layer — / — a luminous layer — ( — six — ) — an electron hole — a 
transportation zone — a layer — / — a luminous layer — / — adhesion — an improvement — a layer — In these 
configurations, the configuration of an electron hole transportation zone layer / luminous layer, an electron hole 
transportation zone layer / luminous layer / electronic injection layer, and an electron hole transportation zone 
layer / luminous layer / adhesion improvement layer is suitable. 

[0018] In this invention, it is advantageous in the organic multilayer section of such a configuration to reinforce the 
reinforcement in the main wavelength lambda of EL light generated from this organic multilayer section (for it to be 
here and for lambda to be the same as the above.) by selecting the thickness of an electron hole transportation 
zone layer or a luminous layer especially. In this invention, although the refractive indexes of each class in the 
above-mentioned organic multilayer section may differ, respectively, the value needs to be in the range of 1.6-1.8. In 
addition, since the echo by the interface of a transparent electrode and the organic multilayer section has the small 
refractive-index difference of this transparent electrode and the organic multilayer section, there is, therefore it 
does not use the echo by this interface by this invention. [ little ] As a luminous layer in the above-mentioned 
organic multilayer section, it is (a) impregnation function (at the time of electrical-potential-difference impression) 
like the usual luminous layer, an electron hole can be poured in from an anode plate or an electron hole 
transportation zone layer, and an electron can be poured in from cathode or an electronic injection layer, (b) 
transport function (it is possible to move an electron hole and an electron according to the force of electric field.) 
(c) luminescence function (it is possible to offer the field of recombination of an electron hole and an electron and 
to make it emit light) It has. Although the thickness of this layer does not have especially a limit and it can 
determine according to a situation suitably, 1nm - 10 micrometers are 5nm - 5 micrometers especially preferably 
preferably. Here, as a desirable luminescent material (host ingredient), it is general formula (XI) [0019]. 
[Formula 1] 

Y i Y 5 

\ / 

C = CH-Ar-CH = C •••(XI) 

/ \ 

Y 1 Y 4 

[0020] Y1 -Y4 shows among [type the aryloxy group of the carbon numbers 6-18 which are not permuted [ the 
cyclohexyl radical which is not permuted / the aryl group of the carbon numbers 6-1 8 which are not permuted / a 
hydrogen atom, the alky! group of carbon numbers 1-6, the alkoxy group of carbon numbers 1-6, the aralkyl radical 
of carbon numbers 7-8, a permutation, or /, a permutation, or /, a permutation, or ], and the alkoxy group of carbon 
numbers 1-6, respectively. Here, a substituent shows the alkyl group of carbon numbers 1-6, the alkoxy group of 
carbon numbers 1-6, the aralkyl radical of carbon numbers 7-8, the aryloxy group of carbon numbers 6-18, the acyl 
group of carbon numbers 1-6, the acyloxy radical of carbon numbers 1-6, a carboxyl group, a styryl radical, the aryl 
carbonyl group of carbon numbers 6-20, the aryloxy carbonyl group of carbon numbers 6-20, the alkoxy carbonyl 
group of carbon numbers 1-6, a vinyl group, an ANIRINO carbonyl group, a carbamoyl group, a phenyl group, a nitro 
group, a hydroxyl group, or a halogen. These substituents may be single or plural is sufficient as them. Moreover, Y1 
-Y4 Even if the same, you may differ mutually, and it is Y1. Y2 And Y3 Y4 It may combine with the radical permuted 
mutually and the saturation six membered ring which is not permuted [ the saturation five membered ring which is 
not permuted / a permutation or /, a permutation, or ] may be formed. Ar expresses the arylene radical of the 
carbon numbers 6-20 which are not permuted [ a permutation or ], and even if the single permutation is carried out, 

it carries out two or more permutations — having — **** — moreover, a binding site — alt. Para — meta any 

are sufficient. However, it is Y1 -Y4 when Ar is a non-permuted phenylene group. It is chosen out of the naphthyl 
group which is not permuted [ the alkoxy group of carbon numbers 1 -6, the aralkyl radical of carbon numbers 7-8, a 
permutation, or ], a biphenyl radical, a cyclohexyl radical, and an aryloxy group, respectively. ] General formula (XII) 
A-Q-B ... (XII) Among [type, A and B show the monad excluding one hydrogen atom from the compound expressed 
with the above-mentioned general formula (XI), respectively, may be the same, or may differ, and Q shows the 
bivalence radical which cuts conjugated system. ] Or a general formula (XIII) [0021] 
[Formula 2] 

ye Y 5 Y 5 Y 6 

|| II • • • (XIII) 

A 2 -C = C- A l -Q-A , -C = C- A 2 

[0022] A1 shows among [type the arylene radical of the carbon numbers 6-20 which are not permuted [ a 
permutation or ], or the aromatic heterocycle type machine of bivalence. Any of alt., meta and Para are sufficient as 
a joint location. A2 The aryl group of the carbon numbers 6~20 which are not permuted [ a permutation or ] or the 
aromatic heterocycle type machine of monovalence is shown. Y5 And Y6 The aryl group of the carbon numbers 6- 
20 which are not permuted [ a hydrogen atom, a permutation, or ], a cyclohexyl radical, the aromatic heterocycle 
type machine of monovalence, the alkyl group of carbon numbers 1-10, the aralkyl radical of carbon numbers 7-20, 
or the alkoxy group of carbon numbers 1-10 is shown, respectively. In addition, Y5 and Y6 It may be the same or 
you may differ. Here, a substituent is a phenyl group which in the case of a single permutation it does not have or it 
has an alkyl group, an aryloxy group, an amino group, or a substituent Y5 Each substituent is A1. It may join 
together, the five membered ring or six membered ring of saturation or partial saturation may be formed, and it is Y6 



http://vmw4.ipdl.ncipi.gojp/cgi-bin/tran.web_cgi_eije 



2006/04/24 



JP f 07-240277,A [MEANS] 



5/28 <<— v 



similarly. Each substituent is A2. It may join together and the five membered ring or six membered ring of saturation 
or partial saturation may be formed. Moreover, Q expresses the bivalence radical which cuts conjugate. ] It comes 
out and the compound expressed is mentioned. In addition, although a general formula (XII) and (XIII) Q which can be 
set show the bivalence radical which cuts conjugated system, conjugate contains what depends on the un-existing- 
locally nature of a pi electron, and is depended on conjugated double bond, an unpaired electron, or a lone-pair 
electrons here. As an example of Q, it is [0023]. 
[Formula 3] 

- C H 2- , -CHiCH: - . -CH-CH* 

I 

C H 3 

I 

CHs-C-CHa, -CHjCHzCH*-. 
I 

-0-, -O-CO-O-, -OCH2CH2O- , 

CHs 

-CO-CO-, . -COCH2CO-, 



I 

CHs 



- C O (C H 2)2 C O - , 





[0024] **** can be mentioned. Thus, the reason using the radical of the bivalence which cuts conjugated system is 
for making it EL luminescent color obtained when the compound [namely, the compound of a general formula (XI)] 
which forms A or B shown above is independently used as an organic EL device of this invention, and EL 
luminescent color obtained when * ****** * expressed with a general formula (XII) is used as an organic EL device of 
this invention not change, that is, the luminous layer using the compound expressed with a general formula (XI) or a 
general formula (XII) — short-wavelength-izing or a long wave — it is for merit-being made not toize. Moreover, if it 
connects by the bivalence radical which cuts conjugated system, it can check going up, a uniform pinhole free- 
lancer's microcrystal or amorphous nature thin film can be obtained, and glass transition temperature (Tg) will raise 
luminescence homogeneity. Furthermore, composition or purification is equipped with the advantage made easily, 
without EL luminescence forming long wavelength by having joined together by the bivalence radical which cuts 
conjugated system. Furthermore, the metal complex of 8-hydroxyquinoline or its derivative can be mentioned as a 
desirable thing of luminescent material (host ingredient). Specifically, it is a metal chelate oxy-NOIDO compound 
containing the chelate of an oxine (generally an eight quinolinol or 8-hydroxyquinoline). Such a compound shows the 
engine performance of a high level, and is easily fabricated by the thin film gestalt the example of an oxy-NOIDO 
compound is ** which fills the following structure expression. 
[0025] 
[Formula 4] 
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[0026] Mt expresses a metal among [type and an atom required in order for p to be the integer of 1 -3, and for each 
of the location of Z to be independent and to complete at least two or more fused aromatic rings is shown. ] Here, 
the metals expressed with Mt are earth metals, such as alkaline earth metal, such as alkali metal, such as 
monovalence, bivalence or a trivalent metal, for example, a lithium, sodium, or a potassium, magnesium, or calcium, 
boron, or aluminum. Each the monovalence, the bivalence, or the trivalent metal known as it is generally a useful 
chelate compound can be used. Moreover, Z shows the atom in which the heterocycle which one side of at least 
two or more fused aromatic rings becomes from azole or an azine is made to form. Here, if required, it is possible to 
add the ring from which others differ to the above-mentioned fused aromatic ring. Moreover, in order to avoid 
adding a ******** molecule, with no improvement on a function, as for the number of the atoms shown by Z, 
carrying out to 1 8 or less is desirable. Furthermore, if a chelation oxy-NOIDO compound is illustrated concretely 
Tris Aluminum, a screw (Eight quinolinol) Magnesium, a screw (Eight quinolinol) Zinc, a screw (Benzo-eight quinolinol) 
(2-methyl-8-quinoiilato)aluminumoxide, a tris (eight quinolinol) indium, tris (5-m ethyl-eight quinolinol) aluminum, an 
eight-quinolinol lithium, a tris (5-chloro-eight quinolinol) gallium, a screw (5-chloro-eight quinolinol) There are 
calcium, 5, 7-dichloro-eight-quinolinol aluminum, tris (5, 7-dibromo-8-hydroxy quinolinol) aluminum, etc. 
[0027] as the formation approach of the above-mentioned luminous layer — vacuum deposition, a spin coat method, 
the cast method, and LB — although it can form by thin-film-izing by well-known approaches, such as law, it is 
desirable that it is especially the molecule deposition film. Here, molecule deposition film is the thin film which 
deposition was carried out and was formed from the gaseous-phase condition of this compound, and film solidified 
and formed from the melting condition or liquid phase condition of this compound, usually, this molecule deposition 
film — LB — it is distinguishable with the thin film (molecule built up film) formed of law, and the difference of 
condensation structure and higher order structure and the functional difference resulting from it Moreover, after it 
melts the above-mentioned luminous layer to a solvent and it considers as a solution with binding material, such as 
resin, it can thin-film-ize this with a spin coat method etc., and can form it The following compounds are mentioned 
as an ingredient of the luminous layer expressed with said general formula (XI) - (XIII). 
[0028] 
[Formula 5] 
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[0030] 
[Formula 7] 
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[0031] 
[Formula 8] 
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[0032] 
[Formula 9] 
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[0033] 

[Formula 10] 
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[Formula 1 1] 
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[0035] Next, although an electron hole transportation zone layer is not necessarily required for this component, it is 
more desirable to use for improvement in the luminescence engine performance. The ingredient which conveys an 
electron hole to a luminous layer by lower electric field as this electron hole transportation zone layer is desirable, 
and at the time of electric-field impression of 104 - 106 V/cm, if the mobility of an electron hole is 10-6cm2 / V, 
and a second at least, in addition, it is still more desirable. Moreover, since the electron is stopped in the luminous 
layer, an electronic barrier layer can be used between a luminous layer and an anode plate (transparent electrode). 
About such an electron hole transport ingredient, if it has the aforementioned desirable property, there is especially 
no limit and it can choose and use the thing of arbitration in photoconductive material conventionally out of what is 
commonly used as charge transport material of an electron hole, or the well-known thing used for the electron hole 
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transportation zone layer of an EL element. 

[0036] As this electron hole transport ingredient, for example A triazole derivative (reference, such as a U.S. Pat 
No. 3,112,197 description), An OKISA diazole derivative (reference, such as a U.S. Pat No. 3.189,447 description), 
An imidazole derivative (reference, such as JP.37-16096.B), the poly aryl alkane derivative (the [ United States 
patent ] — 3,615,402) a number description — this 3,820,989 a number description — this 3,542,544 Reference, 
such as a number description, JP.45-555.B, a 51-10983 official report JP.51-93224A a 55-17105 official report a 
56-4148 official report, a 55-108667 official report a 55-156953 official report, and a 56-36656 official report, A 
pyrazoline derivative and a pyrazolone derivative (the [ United States patent ] — 3,180,729) a number description - 
- this 4,278,746 A number description, JP,55~88064,A, a 55-88065 official report a 49-105537 official report, a 55- 
51086 official report a 56-80051 official report a 56-88141 official report, a 57-45545 official report a 54-112637 
official report Reference, such as a 55-74546 official report A phenylenediamine derivative (reference, such as a 
U.S. Pat No. 3,615.404 description, JP,51-10105,B, a 46-3712 official report, a 47-25336 official report JP.54- 
53435.A, a 54-110536 official report, and a 54-119925 official report), an arylamine derivative (the [ United States 
patent ] — 3,567,450) a number description — this 3,180,703 a number description — this 3,240,597 a number 
description — this 3,658,520 a number description — this 4,232,103 a number description — this 4,175,961 a 
number description — said — 4,012,376 A number description, JP,49-35702,B, a 39-27577 official report JP.55- 
144250A a 56-119132 official report a 56-22437 official report and West German patent 1,110,518th Reference, 
such as a number description An amino permutation chalcone derivative (reference, such as a U.S. Pat No. 
3,526,501 description), An oxazole derivative (thing given in a U.S. Pat No. 3,257,203 description etc.), A styryl 
anthracene derivative (reference, such as JP,56-46234,A), full — me — non — a derivative (reference, such as 
JP.54-1 10837 A) — a hydrazone derivative (the [ United States patent ] — 3,717,462) Reference, such as a number 
description, JP.54-59143.A, a 55-52063 official report a 55-52064 official report a 55-46760 official report a 55- 
85495 official report, a 57-11350 official report, and a 57-148749 official report A stilbene derivative JP.61- 
21 0363 A a 61-228451 official report a 61-14642 official report a 61-72255 official report a 62-47646 official 
report a 62-36674 official report, a 62-10652 official report and a 62-30255 official report — Reference, such as a 
60-93445 official report a 60-94462 official report, a 60-174749 official report, and a 60-175052 official report etc. 
can be mentioned, furthermore, a silazane derivative (U.S. Pat No. 4,950,950 description), a polysilane system (JP,2- 
204996 A), an aniline system copolymer (JP,2-282263A), and conductive polymer oligomer (publication-number 1- 
No. 21 1399 official report) — ** thiophene oligomer etc. is mentioned especially. 

[0037] In this invention, although these compounds can be used as an electron hole transport ingredient The 
porphyrin compound shown below (thing given in JP,63-2956965,A etc.). An aromatic series tertiary-amine 
compound and a styryl amine compound (the [ United States patent ] — 4,127,412) A number description, JP.53- 
27033 A a 54-58445 official report a 54-149634 official report, a 54-64299 official report a 55-79450 official 
report a 55-144250 official report a 56-1 19132 official report a 61-295558 official report It is desirable reference, 
such as a 61-98353 official report and a 63-295695 official report and to use this aromatic series tertiary-amine 
compound especially. As an example of representation of this porphyrin compound Porphin, 1,10 and 15, 20- 
tetrapod phenyl-21H, 23H-porphin copper (n);1, 10 and 15, 20-tetrapod phenyl 21 H, 23H-porphin zinc (n);5, 10 and 
15, 20-tetrakis (pentafluorophenyl)-21H, 23H-porphin; Silicon phthalocyanine oxide; Aluminum phthalocyanine 
chloride; A phthalocyanine ; (Non-metal) Dilithium phthalocyanine; copper tetramethyl phthalocyanine; — copper- 
phthalocyanine; — chromium phthalocyanine; — zinc phthalocyanine; — lead phthalocyanine; — titanium 
phthalocyanine oxide; — magnesium phthalocyanine; — a copper octamethyl phthalocyanine etc. is mentioned. 
[0038] moreover, as an example of representation of this aromatic series tertiary-amine compound and a styryl 
amine compound N, N, N', and N' - tetra-phenyl - 4 and 4 - diamino phenyl, and *N, N' - diphenyl-N and N' - JI (3- 
methylphenyl) -4 and 4* — a - diamino biphenyl, 2, and 2-bis(4-G p-tolylamino phenyl) propane and 1 — 1 -screw 
(4-G p-tolylamino phenyl) a cyclohexane, N and N, N\ and N' — the - tetra — p-tolyl -4 and 4' - diamino biphenyl, 1 , 
and 1 -bis(4-G p-tolylamino phenyl)-4-phenylcyclohexane — a screw (4-dimethylamino-2-methylphenyl) a 
phenylm ethane, a bis(4-G p-tolylamino phenyl) phenylmethane, N, and N' - diphenyl-N and N' - JI (4- 
methoxypheny) - 4 and 4 - diamino biphenyl, and 'N, N, N' — N'-tetrapod phenyl -4, 4-diamino diphenyl ether, 4, 
and 4 - bis(diphenylamino) KUODORI phenyl. N and N, N-Tori (P-tolyl) amine, and 4-(G p-tolylamino)-4 -[4 (G p- 
tolylamino) Styryl] stilbene, 4-N and N-diphenylamino-(2-diphenyl vinyl) benzene, 3-methoxy-4 -N, and N- 
diphenylamino still benzene, N-phenyl carbazole, an aromatic series JIMECHIRI DIN system compound, etc. are 
mentioned. 

[0039] this electron hole transportation zone layer in the EL element of this invention — the above-mentioned 
compound — for example, a vacuum deposition method, a spin coat method, and LB — a film can be produced with 
well-known film methods, such as law, and it can form. The thickness of this electron hole transportation zone layer 
is usually 5nm - 5 micrometers, although there is especially no limit This electron hole transportation zone layer 
may consist of one layer which consists of the above-mentioned electron hole transport ingredient kinds or two 
sorts or more, or may carry out the laminating of the electron hole transportation zone layer which consists of a 
compound of another kind to said electron hole transportation zone layer. 

[0040] Furthermore, as an ingredient of an organic-semiconductor layer, it is [0041], for example. 
[Formula 1 2] 
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[0043] **** can be mentioned. 

[0044] On the other hand, as an ingredient of an electronic barrier layer, it is [0045], for example. 
[Formula 14] 
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Cll) 



(12) 



( 13) 



C 14) 





t-Bu 



t-Bu 




t-Bu 



t-Bu 



H.CO 



OCH; 





c=hc -<O^ 0 " < O^ ch=c ' 




H,CO 
H,CO 





OCHs 
OCH, 





H,CO 




OCH, 



[0047] 

[Formula 16] 
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(15) 



(16) 



\<H> 



[0048] **** can be mentioned. 

[0049] Moreover, the electronic injection layer in this organic multilayer section consists of an electron injection 
ingredient, and it has the function to be at a luminous layer and to transmit the electron poured in from cathode. 
There is especially no limit about such an electron injection ingredient and the thing of arbitration can be 
conventionally chosen and used out of a well-known compound. As a desirable example of this electron injection 
ingredient it is [0050]. 
[Formula 17] 

NQ 2 N0 2 ^^^C^^ NO 2 

0 ■ 0 

[0051] which nitration full — me — non — the anthra quinodimethan derivative indicated by a derivative, JP.57- 
149259A 58-55450, the 63-104061 official report etc., and "polymer pre PURINTSU and Japan (Polymer Preprints, 
Japan)" — [0052] indicated by the 37th volume. No. 3, the 681st page (1988), etc. 
[Formula 18] 
t-Eu t-Bu 




t-Bu t-Bu 

[0053] Which diphenyl quinone derivative [0054] 
[Formula 19] 
NC CN 



CH,^S^ CH 3 
0 0 

[0055] Which thiopyran dioxide derivative [0056] 
[Formula 20] 

o - c c =o 
o = c c =o 

[0057] Heterocycle tetracarboxylic acid anhydrides, such as which naphthalene perylene, or a carbodiimide is 
mentioned, furthermore, "Journal of Applied Physics (J .Appl.Phys.)" — [0058] indicated by the 27th volume, the 
269th page (1988), etc. 
[Formula 21] 
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[0059] the anthra quinodimethan derivative indicated by the deflection ORENIRIDEN methane derivative which 
comes out and is indicated by the compound and JP,60-69657,A which are expressed, 61-143784, the 61-148159 
official report, etc., JP.61-225151 A the 61-233750 official report etc. and an anthrone derivative, and "applied 
FIJIKUSU Letters (Appl.Phys.Lettr — the 55th volume and the following OK1SA diazole derivative [0060] indicated 
by the 1489th page (1989) 
[Formula 22] 

<0^0^7-^O^ c(CHi) - 

P B D 

[0061] **** can be mentioned. Moreover, although a series of electron transport nature compounds indicated by 
JP.59-1 94393 A were indicated in this official report as an ingredient which forms a luminous layer, examination of 
this invention persons showed that it could use as an ingredient which forms an electronic injection layer. It is 
[0062] especially. 
[Formula 23] 

B B O T 

[0063] It comes out and the compound expressed is suitable, the electronic injection layer in the organic EL device 
of this invention — the above-mentioned compound — for example, a vacuum deposition method, a spin coat 
method, the cast method, and LB — a film can be produced by the thin film-ized method law etc. is well-known, and 
it can form. The thickness as an electronic injection layer is usually chosen in 5nm - 5 micrometers. This electronic 
injection layer may consist of one layer which consists of these electron injection ingredient kinds or two sorts or 
more, or may carry out the laminating of the electronic injection layer which consists of a compound of another kind 
to this layer. 

[0064] Furthermore, what is excellent in electron transport nature, and contains an adhesive high ingredient to a 
luminous layer and cathode as an adhesion improvement layer in this organic multilayer section is desirable. As such 
an ingredient, the metal chelate oxy-NOIDO compound which contains 8-hydroxyquinoline or the metal complex of 
the derivative, for example, the chelate of an oxine (generally an eight quinolinol or 8-hydroxyquinoline). for example 
is mentioned. Specifically, the complex of indiums other than aluminum, magnesium, copper, a gallium, tin, and lead 
etc. can be mentioned to tris (eight quinolinol) aluminum, tris (5, 7-dichloro-eight quinolinol) aluminum, tris (5, 7- 
dibromo-eight quinolinol) aluminum, tris (2-methyl-eight quinolinol) aluminum, and a list Moreover, an OKISA diazole 
derivative is also suitable and they are a general formula (XIV) and (XV) [0065] as this OKISA diazole derivative. 
[Formula 24] 

N - N 

A r .._H o J|_ A r .. • • • (XIV) 

N - N N - N 

A r "-^ 0 J 1 - A r »■ -^ 0 JJ-A r • • ' < XV > 

[0066] Ar11-Ar14 show among [type the aryl group which is not permuted [ a permutation or], respectively, even if 
Ar1 1 , Ar1 2, and Ar1 3 and Ar1 4 are mutually the same in each, you may differ, and Ar1 5 shows the arylene radical 
which is not permuted [ a permutation or ]. ] It comes out and the electron transport compound expressed is 
mentioned Here, as an aryl group, a phenyl group, a biphenyl radical, an anthranil, a peri RENIRU radical, a pyrenyl 
radical, etc. are mentioned, and a phenylene group, a naphthylene radical, a biphenylene radical, an anthracenylene 
group, a peri RENIREN radical, a pyrenylene radical, etc. are mentioned as an arylene radical. Moreover, as a 
substituent, the alkyl group of carbon numbers 1-10, the alkoxy group of carbon numbers 1-10, or a cyano group is 
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mentioned. This electron transport compound has the desirable thing of a thin film plasticity. The above mentioned 
PBD is begun as an example of this electron transport compound, and it is [0067]. 
[Formula 25] 

C H s 





N — N 



N - N 



[0068] It comes out and the compound expressed is mentioned, the adhesion improvement layer in the organic EL 
device of this invention — the above-mentioned compound — for example, a vacuum deposition method, a spin 
coat method, the cast method, and LB — a film can be produced by the thin film-ized method law etc. is well- 
known, and it can form. The thickness as an adhesion improvement layer is usually chosen in 5nm - 5 micrometers. 
This adhesion improvement layer may consist of one layer which consists of these adhesive ingredient kinds or two 
sorts or more, or may carry out the laminating of the adhesion improvement nature which consists of a compound of 
another kind to this layer, such an adhesion improvement layer consists of an adhesive high electron transport 
compound, and comes out not to mention playing a role of an electronic injection layer. In addition, the technique 
which monolayer-izes the organic multilayer section is well-known, and in this technique, an electron hole transport 
ingredient, luminescent material, an electron injection ingredient etc. are mixed, for example in binders, such as 
polystyrene, a polycarbonate, and a polyvinyl carbazole, it equalizes, and the monolayer which consists of this thing 
is made to form between an anode plate (transparent electrode) and cathode. This monolayerHzed technique is 
indicated by the 40th volume and the 3591st page for example, in "collection of Japanese Society of Polymer 
Science, Japan drafts" 1991. In this invention, it can replace with the organic multilayer section and the organic 
monolayer section by this technique can be used. 

[0069] In case an electron hole is poured into the organic multilayer section of this invention from the outer layer 
section, charge impregnation nature is raised more with the same field strength, and in order to pour in more 
amounts of charges, a charge impregnation nominal member may be used, the addition to each class of the organic 
multilayer section of this charge impregnation nominal member — desirable — 1 9 or less % of the weight of the 
weight of each class — especially — desirable — 0.05 - 9 % of the weight — it is . Here, explanation of the function 
of a charge impregnation nominal member etc. is as being indicated by the international applications PCT/JP 
93/01 1 98. Specifically, as for the electron-donative stilbene derivative, JISUCHIRIRU arylene derivative, or tris 
styryl arylene derivative used as a charge impregnation nominal member, the following compound is mentioned. 
[0070] 

[Formula 26] 
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a/ 



c _c„ -Qhn-Q> 



Q- CH-CH HQl-N-QHOCH 



O C H . 



OvCh ch=ch -©-3 

O-5-O-f-s -©-!? 
66 ' ' 



N 
I 

C a H 6 



©- '»"tH-0- N -Q- CH = C 



o 



H = C 



NO 

H - o 



[0071] 

[Formula 27] 
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Q— Q- CH = CH^HCH = CH-Q-p 



N 
I 

C iH 



N 
I 

C S H 6 




i j H » 



N 

I 

C t H , 



CH?-€> C H - c H -OO c H - c M_>? 



<Q^N^Q-C H - C HHQ)-C H = C HhQ^-N 



nhQ-ch = c 



C H 



H 




ch = ch-<Qhj^P> 



H 



6 6 6 6 



H 



C H 3— <Q>-N-^2>"C H - C H 

(6 CH h=ch -0 

H , 




[0072] 

[Formula 28] 
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N-<Q>-C H = C H-<T»-C H = C H-Q>-N 



CH=CH -©-I-@ 
CH-CH ^Q-N^O) 





i ~^^-C H = C H-^^-C H = C H 



N 
I 

C 2 H S 





N 

i iH . 



N-<0>-C H = C H 



C H 




C H = C H-^>-N 



C H 



CM H - c h -€H2H H ~ c "Os-O 



C H 



[0073] 

[Formula 29] 
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H s C 

H c ^ n -0-ch = chmQ^ch-chhQ> 

o 

[0074] 

[Formula 30] 
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6 6 6 6 




Q>-C H - C H-O-C H - C H-<Q-N 
H - C H ' 



nhQ^ch-ch^Q 

\ch-chhQ>-n^P> 



H , C 
H 8 C 



CH = CH 



C H 
C H 
C H 



C H - C H-O-N^ 

C H , 



[0075] 

[Formula 31] 




-^2>-C H = C H 




N 
I 

C H 



N 
I 

C H 



N 
I 

C FT j 



0-CH = CH 
C H = C H 




C H = C H-<Q>-N-<Q>-0 C H a 



H = C H-0-N -Q 

<Q^CH = CH 
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[0076] 

[Formula 32] 




CH = CH-0 



( S T A ) . 




C H = C 



H , C-Q-C H = C H-<^^-C H 

o 



H , C^Q^-C H = C H-<0>-C H = C H-<Q> 






C H = C H 

( S T P y ) 



C H = C H 



C H = C H 
( S T S T P y ) 





C H = C H — C H * 
( M e S T P y ) 



C H = C H 




[0077] 
[Formula 33] 
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[0078] 
[Formula 34] 
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C H = C H — Q> 
( S T P e ) 





C H = C H 



[0079] Next after making the matter for anode plates form by approaches, such as vacuum evaporationo and 
sputtering, so that it may become desired thickness and producing a transparent electrode (anode plate) on a 
suitable substrate, each thin film which consists of an electron hole transport ingredient, luminescent material, and 
an electron injection ingredient is made to form on this first, if the configuration of a substrate / transparent 
electrode / electron hole transportation zone layer / luminous layer / electronic injection layer / cathode is 
mentioned as an example and the suitable method of producing the EL element of this invention is explained. As the 
approach of this thin-film-izing, although there are a spin coat method, the cast method, vacuum deposition, etc.. 
the point of the homogeneous film being easy to be obtained and being hard to generate a pinhole to a vacuum 
deposition method is desirable. When adopting this vacuum deposition as this thin film-ization, although it changes 
with crystal structures, meeting structures, etc. which are made into the class of compound to be used, and the 
object of the molecule deposition film, as for that vacuum evaporationo condition, it is desirable to choose suitably 
whenever [ boat stoving temperature ] generally in 50-450 degrees C, a 10-5 to ten to 8 Pa degree of vacuum, an 
evaporation rate 0.01 - 50 nm/sec, the substrate temperature of -50-300 degrees C, and the range of 5nm - 5 
micrometers of thickness. Next, a desired EL element is obtained by making 1 0-500nm of thin films which consist of 
matter for cathode on it form by approaches, such as vacuum evaporationo and sputtering, after formation of these 
layers, so that it may become the thickness of the range of 50-200nm preferably, and preparing cathode. Thus, if + 
is impressed for an anode plate and it impresses about electrical-potential-difference 5-40V for cathode as a 
polarity of - in impressing direct current voltage to the obtained EL element high luminescence of color purity can 
be observed. Moreover, even if it impresses an electrical potential difference with the polarity of reverse, 
luminescence is not produced at all, without a current flowing. Furthermore, in impressing alternating voltage, only 
when an anode plate changes + and cathode changes into the condition of -, it emits light In addition, the wave of 
the alternating current to impress is arbitrary and good. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] Furthermore, although an example explains this invention to a detail, this invention is not limited at all by 
these examples. 

What produced ITO by the thickness of anm with vacuum deposition on examples 1-3, and 25mm x75mmx the 
1.1mm glass substrate [the product made from Japanese Sheet glass and OA-2] of production of the example 1-3 
(1) EL element of a comparison [JIOMA tick company make] was used as the transparence support substrate. In 
addition, in isopropyl alcohol, after ultrasonic cleaning and nitrogen are sprayed, it dries for 5 minutes, and this 
substrate performs UV ozone washing [UV300 and SAMUKO international company make] for 10 minutes. This 
transparence support substrate is fixed to the substrate electrode holder of commercial vacuum evaporationo 
equipment [the product made from Japanese Vacuum technology]. N, N'-biste-methylphenyD-N, N -diphenyl (1 and 
V-biphenyl) -4, and 200mg (TPD) of ^-diamines are put into the resistance heating boat made from molybdenum. 
The compound which 200mg (DPVBi) of 4 and 4'-bis(2 and 2'-diphenyl vinyl) biphenyls is put into other resistance 
heating boats made from molybdenum, and is a charge impregnation nominal member at the resistance heating boat 
made from molybdenum of further others (A) (it is shown in the 1 st table.) 200mg was put in and the vacuum tub 
was decompressed up to 1x10 to 4 Pa. Said boat into which TPD went after that was heated to 215-220 degrees C, 
it vapor-deposited on the transparence support substrate with the evaporation rate of 0.1-0.3nm/second, and the 
hole injection layer of Thickness bnm was made to produce. At this time, the temperature of a substrate was a room 
temperature. It carried out the cnm laminating to the hole injection layer, having used DPVBi as the host ingredient, 
without taking this out from a vacuum tub. At this time, the boat of a compound (A) was heated to coincidence, and 
the compound (A) was mixed to the luminous layer, the evaporation rate at this time — the evaporation rate [(B) 
shown in the 1st table] of DPVBi — receiving — the evaporation rate of (A) — (C) — ( — it is shown in the 1st 
table.) — ** — it carried out Then, the vacuum tub was returned to the atmospheric pressure, the 8- 
hydroxyquinoline aluminum complex (Alq) which is the ingredient of a glue line was newly put into the resistance 
heating boat made from molybdenum, magnesium ribbon 1 g was further put into the resistance heating boat made 
from molybdenum, SOOmg of silver wires was put into the basket made from a tungsten, and the vacuum tub was 
decompressed up to 1x10 to 4 Pa. Subsequently, the 8-hydroxyquinoline aluminum complex (Alq) was vapor- 
deposited with the evaporation rate of 0.01-0.03nm/second, and dnm formation of the glue line was carried out. 
Furthermore, silver was carried out with the evaporation rate of 0.1nm/second, the simultaneous vacuum 
evaporationo of the magnesium was carried out with the evaporation rate of 1.4nm/second, and the 
silvermagnesium mixing electrode was used as cathode. Thickness was 1 50nm. In addition, the reflection factor of 
cathode was 85%. The thickness of each class is shown in the 2nd table, moreover — each class — a refractive 
index — separate — the — vacuum evaporationo — the film — receiving — an ellipsomter — having measured — 
a place — ITO — TPD — DPVBi (doped layer) — and — Alq — a layer — a refractive index — respectively — 
one . — 86 — one . — seven — 1.75 — and — 1.7 — it is — this — a value — being based — the above — a 
component — ( — nd — ) — one — ( — nd — ) — two — [ — ( — nd — ) — one — + — ( — nd — ) — two — ] — 
having asked — . These results are shown in the 3rd table with lambda and m. 
[0081] 
[A table 1] 

m i § 





(A) 


(B) 
( n m/©>) 


(C) 
(nm/8>> 




PAVBi 


2. 8-3. 5 


0. 0 7 5 


2 


P A V B 


3. 2 -3. 4 


0. 1 0 




P AVTP 


2. 7 -3, 5 


0. 1 3 


it&m i 


PAVBi 


2. 5-3. 0 


0. 0 9 


\£&m 2 


P A V B 


3. 0 -4. 0 


0. 0 9 


\t&m 3 


P A VTP 


2- 7 -3. 5 


0. 1 3 
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[0082] 

[Formula 35] 
P A V B i : 



0-N-Q-CH-CH 




P A V B 



?-0~ c H = c ""O -0 H = c H ~0"!? 



P A V T P 



[0083] 
[A table 2] 



& 2 WL 





_rg©&® (nm) 


a 


b 


c 


d 


nmw i 


1 2 0 


s 0 


4 0 


2 0 




1 2 0 


8 0 


4 0 


2 0 


H&W3 


1 0 0 


1 1 0 


4 0 


2 0 ! 


±t«« 1 


1 0 0 


6 0 


4 0 


2 0 


M«2 


1 0 0 


6 0 


4 0 


2 0 


JfcKfll 3 


1 0 0 


8 0 


4 0 


2 0 



[0084] 
[A table 3] 
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m 3 m- 1 





it ^ m m 


(n d), 


(n d) a 


C(nd), + (nd) t J 


1 


80 xi. 7 +40X1.75 
+ 20X1.7 


120 xi. 86 


4 6 3 


nmm2 


80 xi. 7 +40X1.75 
+ 20X1.7 


120 xi. 86 


4 6 3 


mmm 3 


110 XI. 7 +40X1.75 
+ 20x1.7 


100 xi. 86 


4 7 7 


JtiM i 


60 xi. 7 +40X1.75 
+ 20x1.7 


100 XL 86 


3 9 2 


iktitW 2 


60 XI. 7 +40x1.75 
+ 20X1.7 


100 xi. 86 


3 9 2 


IkKW 3 


80 XI. 7 +40X1.75 
+ 20X1.7 


100 xi. 86 


4 2 6 



[0085] 

[A table 4] 

m 3 *- 2 





X 

(n m) 


171 




4 6 3 


2 




4 6 3 


2 




4 7 7 


2 


jtt*« i 


3 9 2 


2 


it&PJ 2 


3 9 2 


2 


JfcKff 3 


4 2 6 


2 



[0086] Although lambda is filling the formula of 4 pi/lambda Knd)1+(nd)2] =2mpi (m= 2) with examples 1-3 to blue 
wavelength, in the examples 1-3 of a comparison, lambda has shifted from blue wavelength (blue wavelength: 
lambda= 440-490nm). 

(2) The electrical potential difference shown in the 4th table was impressed to the component obtained by the 

measurement above (1) of the brightness of a component, and a chromaticity, and it asked for the amount of 

currents, brightness, and a chromaticity. The result is shown in the 4th table. 

[0087] 

[A table 5] 
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m 4 m 





m ee 

(V) 


num. 

(mA/cm*) 


m m. 

(cd/m 2 ) 


& m 


nmm i 


8 


5. 1 4 


2 1 5 


(0. 159. 0. 192) 




8 


3. 0 


1 9 4 


(0.180, 0.275) 


mmm 3 


8 


3. 3 8 


1 0 2 


(0.173, 0.181) 


&&m i 


6 


6. 9 


1 1 9 


(0.157. 0.242) 


&&m 2 


8 


2. 5 8 


1 6 0 


(0.179. 0.326) 


ib&M 3 


8 


6. 6 7 


2 5 3 


(0.181. 0.215) 



[0088] Compared with the thing of the example of a comparison, as for the thing of an example, the y-coordinate 
(chromaticity) is small so that an example 1 . the example 1 of a comparison and an example 2, corresponding 
example 2 of a comparison and example 3, and the corresponding example 3 of a comparison may be compared and 
may be known. Since the optical thickness specified in the example is main blue wavelength (lambda), this satisfies 
the formula of 4 pi/lambda Knd)1+(nd)2] =2mpi (m= 2). and shows that blue purity is high. 

(3) EL spectrum of the component obtained in EL spectrum example 1 and the example 1 of a comparison of a 
component was measured. The result is shown in drawing 2 . In the example 1, it turns out that a 460nm peak is 
reinforced and it is large clearly from drawing 2 . Thereby, it was shown by the configuration of the component of 
this invention that blue purity is high. 

[0089] The EL element as the thickness of each class shows in the 5th table was produced like the production 
example 1 of an examples 4-6 (1) EL element. However, in the example 4, ITO of the high refractive index 1.92 was 
used instead of ITO used in the example 1 . Moreover, Ti02 of the refractive index 2.4 which is a high refractility 
substrate layer between a substrate and the ITO film in the example 5 The layer was prepared by 48nm of thickness 
with the vacuum deposition method. Furthermore, MgF2 of the refractive index 1 .38 which is a low refractility 
substrate layer between a substrate and the ITO film in the example 6 The layer was prepared by 80nm of thickness 
with the vacuum deposition method. The thickness of each class is shown in the 5th table, and optical thickness, 
and lambda and m are shown in the 6th table. 
[0090] 
[A table 6] 

us 5 a 



S @ © I I (nm) 





a 


b 


c 


d 


TiOtJl 


MgP 2 JI 




1 1 6 


8 0 


4 0 


2 0 






nmw 5 


6 0 


8 0 


4 0 


2 0 


4 8 




nmw 6 


1 2 0 


8 0 


4 0 


2 0 




8 0 



[0091] 
[A table 7] 
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it & & m 


(nd). 


mwmm 

(nd) s Xti(nd), 


(nd), 


[(nd)i +(od),D 
Xii [(nd), + (nd),3 




80X1.7 + 40X1.75 
+ 20x1.7 


116X1.92 




4 6 3 




80X1.7 +40X1.75 
+20X1.7 


60X1.86 


48 x 
2.4 


3 5 1 


nmme 


80X1.7 + 40X1.75 
+20X1.7 


120X1.86 




4 6 3 



[0092] 
[A table 8] 

m 6 m- 2 





A 

(n m) 


m 


%tt#H4 


4 6 3 


2 




4 7 0 


2 


mt&m 6 


4 6 3 


2 



[0093] In the example 5, since the echo by the interface of a high refractility substrate layer and a transparent 
electrode arises, optical thickness is [(nd)1 +(nd)3], and by the interface, since pi change of a phase is done, it 
serves as the case where 4 pi/lambda [(nd)1+(nd)3] =(2m-1) pi (m= 2) is satisfied, as mentioned above, 4 pi/lambda 
x[(nd)1-Knd)3-Knd)4] =2mpi (m= 2) — and — The example 5 is filling 4 pi/lambda x[(nd)1+(nd)3] =(2m-1) pi (m= 2) 
(here, it is lambda= 466nm). Therefore, it is shown by especially the example 5 that blue purity is increasing. 
(2) The electrical potential difference shown in the 7th table was impressed to the component obtained by the 
measurement above (1) of the brightness of a component, and a chromaticity, and it asked for the amount of 
currents, brightness, and a chromaticity. The result is shown in the 7th table. 
[0094] 
[A table 9] 
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nmw 4 
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2 0 0 


(0.159. 0.170) 


MMffl 5 
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4. 5 


1 7 0 


(0.151. 0.134) 


nmm 6 


8 


4. 6 


2 1 0 


(0. 158. 0. 175) 



[0095] As for examples 4-6, compared with the example 1 of a comparison, blue purity is all high. In addition, EL 
efficiency of element of this invention is mostly changeless, or is superior to the result of examples 1-6 rather. This 
shows the predominance of a remarkable technique with the configuration using a light filter to effectiveness being 
set to 1 / 2 - 1/3 in order to raise color purity. Furthermore, the EL element of the configuration of this invention is 
very simple, and easy to produce. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing various gestalten in case EL light generated in the organic multilayer 
section is emitted. 

[Drawing 2] It is measurement drawing of EL spectrum of the component obtained in the example 1 and the example 
1 of a comparison. 
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[Drawing 1] 
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